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1.0 INTRODUCTION 


The Bendix LAGEOS Phase B Program is a 6-month effort devoted 
to Laser Ceodynamic Satellite (LAGEOS) thermal/optical/vibrational 
analyses and testing. The purpose of this effort is to verify, through 
analysis and test, that the MSFC-defined design of the LAGEOS inherently 
provides a retro-reflector thermal environment which maintains acceptable 
retroreflector internal thermal gradients. 

f '■ 

The specific study objectives are as follows: 

. Develop a LAGEOS thermal model and conduct thermal analysis, 
using this model, to predict retroreflector thermal behavior. 

. Procure and fabricate test hardware required to simulate the 
LAGEOS design for the purpose of conducting environmental 
tests. 

Accomplish thermal, optical, and mechanical vibration tests to 
verify that the thermal model and thermal analysis predictions 
are representative of actual satellite performance. 

This plan describes the test program which is intended to provide 
test results which will contribute to meeting these study objectives. 

This updated version of the test plan reflects the decisions madevat 
the First Program Review (17-18 April 1974) to select the circular- 
faced retroreflector configuration and to delete the Early Vibration and Early 
Thermal/Optical Tests and expand the Final Thermal /Optical tests. In 
addition, the plan update includes incorporation of MSFC- recommended 
test conditions and the changes in the test fixtures which are required to 
implement these test conditions. 
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2.0 SCOPE AND OBJECTIVES 

This section describes the scope and objectives of this test plan. 

2. 1 SCOPE 

This document establishes the overall plan for the Bendlx LAGEOS 
Phase B Thermal/Optical/ Vibration test program. The plan describes 
the objectives, methods, and conditions for each test and identifies the 
test article, test fixtures, test equipment and expendables, instrumenta- 
tion and data to be employed. Schedules for the overall program; test 
procedures and tests; design, fab and assembly of the test articles and 
test fixtures; and the need dates for test equipment and expendables are 
also included. 

2.2 OBJECTIVES 

The objectives of this plan are to describe the overall plan for 
accomplishing the various tests required to achieve the program objec- 
tives and tasks of the Bendix LAGEOS Phase B Program, as defined in 
the revised Study Plan, LAGEOS-8, (Rev, B), dated 6-28-74. The require- 
ments for each test are identified for the purpose of program review 
(to ensure that program objectives are to be met), for the design and 
fabrication of the required test article and test fixtures, for the alloca- 
tion of test facilities, equipment and expendables and for the generation 
of the detail teat procedures by which the specified data will be obtained 
at specified test conditions. The plan includes the current detailed Bendix 
internal test program schedules, by which the various individual prepara- 
tory subtasks are to be accomplished to ensure that the individual tests 
will be conducted within the time period required to meet Phase B pro- 
gram objectives, 

3.0 TEST PROGRAM DESCRIPTION 

The Bendix LAGEOS Phase B test program consists of thermal/ 
optical tests, a vibration test, and post-vibration thermal/optical tests. 
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3. 1 thebmal/optical tests 

3. 1 Test Objectives 

The objective of these tests is to obtain optical performance data 
for the LAGEOS retroreflector under isothermal conditions and for 
various thermal gradients, including predicted orbital worst-case thermal 
gradients. Optical performance data will be obtained for various laser 
field angles and retro -reflector orientations. Optical performance data 
will be obtained prior to, and after, subjecting the test article to the 
LAGEOS worst-case dynamic environments. 

3.1.2 Test Article 

The LAGEOS test article will be utilized to support the LAGEOS 
retroreflector s under conditions which simulate those of the LAGEOS 
satellite. The configuration of the Test Article panel, in which the retro- 
reflector is to be mounted, is shown in Figure 3-1; the configuration of 
the total Test Article assembly, with the retroreflectors in place, is 
shown in the assembly drawing. Figure 3-2. 


The criteria for the design of tiie test article are as follows: 

a. Provide the test conditions necessary to simulate the factors 
which affect the retroreflector thermal/optical performance, 
when installed in the LAGEOS satellite. The following factors 
are represented in the test article or the test conditions to 
correspond directly to those presently defined for the satellite: 

1. Retroreflector movint design 

2. Cavity design 

3. Retroreflector recession ( 1mm) 

4. Retroreflector design 

5. Mount retainer ring surface finish (machined aluminum) 
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6> Cavity inside surface finish (machined aluminum, 6 = 05) 

7. Solar heating of the retroreflector and mount 

/ 

8. Earth IR heating of the retroreflector and mount. 

Since the effects of the satellite spherical shape, cavity pattern 
and outside surface finish can be represented directly only by 
providing the total spherical satellite (with a retroreflector in 
each cavity), the net effect of these factors, as determined by 
analysis, is provided in terms of the cavity core (test article 
structure) temperature level. 

b. Provide mounting for 6 LAGEOS retroreflector s procured for 
this test program. The retroreflector configuration selected 
for LAGEOS is the circular-faced tab-mounted configuration. 

t 

c. Provide a cavity pattern which locates the retroreflectors in 
two (2) rows of three (3) each. This permits the sequential 
alignment of the three retroreflectors in the laser beam by the 
thermal/optical test fixture (i. e. , linear motion along the axis 
of rotation for each test set-up) and provides an acceptable 
target for the solar simulation lamp. The arrangement also 
provides close proximity of the six test retroreflectors to a 
pair of ALSEP retroreflectors instrumented with thermocouples 
and mounted on the test fixture. The arrangement also results 
in a reasonably- sized test article which does not impose 
difficult design requirements on the test fixture used to sup- 
port the test article in the thermal/vacuum chamber. 

d. Provide cavity spacing of .060 minimum to simulate the mini- 
mum cavity spacing on the satellite. 

e. Provide sufficient tie-down bolt holes to ensure no relative 
motion of the test article during dynamic tests, with respect 
to the vibration test fixture. This is to ensure that the intended 
LAGEOS dynamic environment is imposed on the retroreflector/ 
mount assemblies. 
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{. Fabricate the teat article from the same type of material as 
selected by MSFC for the satellite. The satellite outside 
surface coating characteristics are represented by the test 
article structure temperature and thus no coating is required 
on the test article outside surface. 

g. The overall dimensions of the test article panel were deter- 
mined early in the program to support test fixture design and 
Early Test Article design (now deleted). At the time, the 
configuration of die LAGEOS retroreflector had not been 
selected and both the circular-faced (ALSEP-type) and 
hexagonal-faced (GEOS-type) configurations were being considered. 
The front face dimensions are based on the cavity diameter re- 
quired for the circular-faced retroreflector, an assumed maxi- 
mum cavity spacing and tie-down considerations. The test 
article height is based on requirements for the hex-faced retro- 
reflector mount and maximum recessing of 1 cm. 

h. Provide threaded holes in the cavities for orientation of the 
retroreflector 8 as shown in Table 3-1' for each test condition. 

It is planned to provide two sets of threaded holes in two of 
the cavities and to change retroreflector orientation as shown 
in Figure 3-2, 

3.1.3 Test Method 

The test arrangement for the thermal/optical tests is shown in Fig- 
ure 3-3. 

The LAGEOS Test Article is to be mounted in the Thermal/Optical 
Test Fixture for the Thermal/Optical Tests. 

Thermal control of the test article is provided by a thermal con- 
trol shroud on the test fixture, consisting of heat exchanger coils, a 
copper base -plate and a multilayer insulation blanket. A liquid heat 
transfer medium is pumped to the coils from the heat exchanger outside 
of the Vacuum Chamber. The Test Fixture will provide the means for 
controlling the LAGEOS Test Article angular orientation about the 
horizontal axis -of- rotation, which is inline with the front faces of the 
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retroref lectors, to vary the incident laser beam field angle. The Test Fixtur 
will also provide the means for placing any one of the three retro- reflector 
cavity locations, on the rotational axis, in-line with the laser beam at the 
chamber center -line. Control of angular orientation and longitudinal 
location will be accomplished manually from outside the chamber. Each 
group of three retroreflectors is manually set-up on the rotational axes 
prior to their respective tests. 

Thermal data is to be obtained by means of thermocouples mounted 
on the Test Article panel and on ALSEP retroreflectors and mounting hardwar 
installed in a small panel (Figure 3-4) mounted on the test fixture, as shown 
in Figure 3-5. Thermocouples, utilizing #40 gage Chromel-constantan wire, 
will be mounted at the apex, front-face center and tab outer edge on each 
ALSEP retroreflector and on its mounting rings. Thermocouples, utilizing 
#30 gage Chromel-constantan wire, will be mounted on the, front-face of the 
Test Article panel. Thermocouples will be bonded in place, utilizing East- 
man 910 adhesive and on the retroreflectors will, in addition, be cpvered , 
by a small patch of reflective mylar insulation to better simulate the non- 
instrumented retroreflectors. Thermal data will also be obtained at various 
locations on the vacuum chamber as shown in Figure 3-3. 

A solar radiometer is to be mounted on the fixed arm of the thermal/ 
optical test fixture to provide intensity data for the solar simulator beam 
at the test article. A separate radiometer is mounted on the fixture to 
provide intensity data for the IR simulator moxuited at the laser end. 

The Test Fixture will rotate the Test Article to face the solar 
simulator and the earth IR simulators. Solar incidence angles will be varied, 
by rotating the Test Article in the Test Fixture, to vary retroreflector 
absorbed heating and retroreflector temperature gradients. The Thermal/ 
Optical Test Fixture design is shown in Figure 3-6 through 3-8. 

In addition to the thermal control shroud, thermal conditions 
(i. e. , temperature gradients) in the test retroreflectors are to be achieved 
by the combination of vacuum chamber cold-walls, simulated solar heating 
in the beam from a Generaco solar lamp outside the far end of the chamber 
and two earth-IR simulator lamps, one mounted at the laser end of the 
chamber and one mounted at the solar lamp end of the chambet. 



An optical -quality window i» required at the Far-Field Diffrac- 
tion Instrument (FFOl) end of the vacuum chamber to permit the laser 
beam to be transmitted to the test article and the retro -reflected return 
bekm to enter the FFDI. Requirements for this optical window, fabri- 
cated of 5K-7 glass, are defined in Requirements Document LAG- 2 and 
the window is being procured from Zygo Corporation. The optical window 
;s installed in the vacuum chamber as part of the optical window assembly. 
Thermal control of the optical (laser) window is required to maintain the 
window BK-7 glass at isothermal conditions. A shield, designed to have 
an L/D of 4. 0 and to include a heater, thermal control coating and alum- 
inized mylar insulation, will provide the necessary thermal control. The 
resulting design is shown in Figure 3-9* 

Test conditions for these tests are summarized in Table 3-1 and 
Figure 3-10. Test data and the means for obtaining this data at each test 
condition are described in Section 3. 1.4. Optical performance data is to 
be obtained for each LAGEOS retro -reflector. The ALSEP retroreflectors and 
mounting rings on the test fixture are to be instrumented to obtain temperature gradient, 
data for correlation with the optical performance data. In addition, the 
laser polarization angle is to be controlled as specified in Table 3-1. 

The tests to be conducted after the vibration tests are identified in Table 3-1 
and are limited to those required to identify any residual effects of the 
exposure to the LAGEOS worst-case dynamic environment. 

The total number of test conditions has been expanded from those 
originally proposed, and from those identified in the Initial issue of this 
test plan (and in the Program Review). These conditions reflect the changes 
described in the Study Plan (Rev, B), ECP Bx- LA-2, dated 6-28-74, 


3.1.4 Test Data and Instrumentation 

Optical performaiu:e data will be obtained, at each test condition, using 
the Bendix Far-Field Diffraction Instrument (FFDI). Requirements 
for the FFDI are defined in Requirements Document LAG- 2 and the FFDI 
is being fabricated by the Zygo Corporation. This instrument is depicted 
schematically in Figure 3-H and is mounted on the leveling plate shown 
in Figure 3-12. It contains Ihe necessary equipment for generating a 



linearly-polarized laser beam and projecting the beam at the test article. 

It accepts the return beam from the test article and provides a visual 
display of the far -field diffraction pattern, provides a photograph of the 
pattern and provides a means of measuring the relative intensity of the 
return pattern, in a selected annular region. It also measures the relative 
intensity of the transrnitted beam and provides a measure of_yie ratio of the 
return beam intensity to the transmitted beam intensity. The orienta- 
tion of the linearly polarized beam may be controlled and a circularly- 
polarized beam may also be selected for transmission to the teat article. 

The test data is then in three forms; (1) a visual display, f2) a Polaroid 
photograph and (3) relative intensity data, for each test condition in Table 3-1. 
Test article orientation, for laser field angles, is read directly from the 
Test Fixture. 

Thermocouples will be mounted at the apex, the front-face center 
and the tab-outer edge of the ALSEP retroreflector s, on the mounting rings 
and on the Test Article, as described in 3. 1. 3 above. Thermocouples will 
be mounted at various locations on the vacuum chamber as shown in 
Figure 3-2,. 


A pair of solar radiometers mounted on the fixed arm of the Test 
Fixture will provide data on the intensity of the, solar simulator beam and the 
IR lamp output at the Test Article. 

3. 1. 5 Test Fixtures, Equipment arid Expendables 

The requirements for diese tests are summarized as follows: 

a. LAGEOS Thermal/Optical Test Fixture 

b. Optical Window and Shield Assembly 

c. Far-Field Diffraction Instrument (FFDI) 

d. FFDI Support Plate 

e. Support Table 

f. Thermocouples #40 gage and #30 gage (chromel-constantan wire) 
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g. Thermal -Vacuum Chamber and control system 

h. Genarco Solar Simulators 

i. Hycal Radiometers ' 

j> Tenney Heat Exchanger 

k. Data Acquisition Sya tern i j > 

l. Optical Alignment Instrumentation 
m* Polaroid camera and film 

n. Earth IR simulator lamps 

o. Liquid 

p. Carbon Rods 
3.2 VIBRATION TESTS 
3. 2. 1 Test Objective 

The objective of these tests is to subject the LAGEOS Test Article 
to the LAGEOS worst-case dynamic environment. The residual effects 
are to be identified by a comparison of optical performance, obtained 
before and after the Test Article has been subjected to the dynamic 
environment and by a visual inspection. 

3. 2. 2 Test Article 

The LAGEOS Test Article will be utilized for these tests. The 
configuration is the same as described in Section 3. 1.2 and Table 3-1. 

3. 2. 3 Test Mediod 

The test article, as described in 3. 1. 2 above, will be mounted on 
the LAGEOS Vibration Test Fixture, tied-down by six l/4-inch cap-head 
bolts. The Vibration Test Fixture has provisions for threaded holes 
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to accept these Uix tie-down bolts and additioiial 3/8 dia. through-holes 
for attaching the Vibration Fixture to the Bendix vibration test systeni shaker 
head and slip plate. The through -hole pattern is compatible with- the 
existing threadedy-hole patterns on the shaker hea4 and slip plate. The 
Vibration Teat Fixture is shown in Figure 3-13. 


The test articl^e, mounted bn the vibration shaker head for the 
vertical axis and on the slip plate (driven by the shaker) for the lateral 
axes, shall be subjected to the sinusoidal and random vibration spectra as 
defined in Table 3-2. 


\ 


3. 2.4 Test Data and Instrumentation 


A control accelerometer will be mounted on the Test Article and 
oriented in the axis of the input vibration to monitor the input for control 
purposes. 


The signal from the control accelerometer will be recorded and 
displayed in real-time on an x-y plotter. During sinusoidal excitation, 
the real-time plot will consist of an analog plot of input G-peak versus 
frequency. During the random excitation, the real-time plot will con- 
sist of an analog plot of a sampled scan of power spectral density (G^/H 2 ) 
versus frequency output from the ASDE-80 Equalize r/Analyzer. A T-RMS 
meter will be used to measure g-rms input. 


A visual inspecUon will be made after each vibration exposure for 
each axis. 

3. 2. 5 Test Fixture, Equipment and Expendables 

I 

The requirements for these tests are sxunmarized as follows: 

a. LAG EOS Vibration Test Fixture 

b. Bendix Vibration Test System 

c. Endevco accelerometer (1) (Model #2221) 

d. Polaroid camera and film. 
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4.0 TEST PROCEDURES 

Separate test procedures will be prepared for each of the two (2) 
tests described in Section 3.0. The test procedures will describe the test 
objectives; identify applicable documents, required participants, and re- 
quired fixtures, equipment and instrumentation; and describe the procedure 
to be followed, including instrumentation locations, test conditions and 
data to be recorded. 

A master copy of the procedure will be used during the test to record 
the equipment identification nomenclature, the accomplishment of each step 
of the procedure and additional notations to reflect how the test was actually 
run. This **aa-run'* procedure, together with the recorded data, will 
become a documented record of the test. 

Test procedures shall be approved by cognizant JLAGEOS program 
personnel, as defined by the I^GEOS Progra Manager , prior to the start 
of tests. Test procedures will be released for record purposes. Variations 
to the test procedures nnay_be made_by,_ or with the app roval of, the same 
cognizant LAGE05 prog^m per so nnel. Back-up approval authority will 
be provided to minimize test delays while the tests are in-process. 

5.0 TEST PROGRAM SCHEDULES 

This section includes the Bendix internal overall program schedule 
and detail schedules for the test plam and test procedures, the test article, 
the FFDI and optical window, the various special test fixtures and the test 
equipment and expendables need dates. These schedules are normally up- 
dated weekly and distributed separately to program personnel. Updated 
schedules will only be incorporated in this test plan at the time of updated 
plan issuance. 
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I.AGEOS 

THERMAL-OPTICAL. TEST I ^*6* — i 



1.0 PURPOSE 

The pttxpoee ol this test is to; (1) determine the optical perfor- 
mance of the l*AGEOS Retroreflectors under simulated orbit 
environment conditions and (2) to verify that the results obtained 
from previously-conducted thermal /optical analyses are repre- 
sentative of retroreflector orbital performance. 

2. 0 SCOPE 

This document specifies the procedures and equipment necessary 
to perform the thermal -optical tests. A series of teat sequences 
will be performed under varied conditions of atmospheric pres- 
sure. coldwall and test article temperature, and Earth IR and 
solar radiation. whUe observing, photographing and measuring 
intensity of retroreflector far field diffraction patterns. Selected 
conditions will be repeated after vibration testing to assess the 
effects of the dynamic environment on retroreflector performance. 

3. 0 APPLICABLE DOCUMENTS 

LAGEOS Thermal /Optical/Vibrational Analyses and Testing 
Study Plan (Rev. B) 

LAGEOS Phase B T/O/V Test Plan (Rev. B) 

2374458 LAGEOS T/O/V Test Article 

STM 1036 Operating Procedure for NRC 4x8 Vacuum Chamber 

STM 1005 Tenny-Kold Pak Operating Procedure 

STM 1019 Operating Procedure for Solar Simulator 

STM 1017 C^erating Procedure for HP Data Acquisition System 

STM 1008 Operating Procedure for NesLab Temperature Control 

(derating Manual for Zygo Far Field Diffraction 

Instrument 

4.0 PARTICIPANTS 

LAGEOS Engineering Representative 
Environmental/Quality Test Conductor 
E/QT Thermal- Vacuum Engineer 
E/QT Instrumentation Engineer 
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5. 0 EQUIPMENT REQUIRED 


/ 




Part No. 

♦Serial 

*Calib. 

Item 

Manufacturer or Model 

No. 

Dati^ 

4x8 Chamber 

NRC 




Heat Exchanger 

Tenney 



Data Acquisition System 

HP 


J¥saf 


Recorder 


/■»■<«£ 

y^yz~7S" 

Roughing Pump 

^ 

/W 

N/A 

N/A 

Reference Oven 

RI Controls 

RJ4081 

/S7Z2. 


Temperature Controller 

Neslab 



FFDI 

Zygo 



N/A 

Arc Lamp 

Genarco 

ME>6 


N/A 

Fixture 

BxA 

2374460 

N/A 

N/A 

Window Feed Thru 

BxA 

2374453 

N/A 

N/A 

Leveling Plate 

BxA 

2374454 

N/A 

N/A 

Earth IR Simulator 

BxA 

N/A 

N/A 

n/a 

Radiometer 4#^/ 

Hy Cal 



Radiometers^ 
Variac (4) 

Hy Cal 


N/A 

N/A 

Laser, Boresight 

EOA 

P-104 

403 

N/a 

V ac uum Gage 

NRC 

751 




SkA 






- — fcr 

— 


To be completed prior to testing. Equipment substitutions and additions 
shall be listed above. 
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6 . 0 
6. 1 


6. 1. I 
6 . 1 . 2 


6. 1.3 


6. 1.4 


6. 1. 5 


6 . 1 . 6 


6. 1.7 


6 . 1.8 


6. 1.9 


6. 1. 10 
6 . 1 . 11 


PRE-TEST VERIFICATION 


Test Setup 

',1 ' 

Install the No. 2 Earth IR {Emulator In the 4x8 chamber as 
shown in Figures 1 and 7. 




( , 

Install the thermal -vacuum test fixture, 2374460, in the 
4x8 chamber at.the location shown in Figure 1 and in 
accordance with Figures 2, 3 and 4. Do nfit install the 
L.AGEOS Test Article. 


Connect the fixture thermal 
actuator tube. 


assembly cooling lines to the 


Perform helium leak check of entire fixture cooling circuit. 


Install window feedthru assembly, 2374453, on port at rear 
of chamber. The Zygo window wQl not be installed at this 
time. 


Install a standard chamber window on the window feedthru. 
This window is to have a thermocotq>le, #28, attached to 
its inside surface at the approximate center. 



Connect the following thermocouples, via a feedthru to the 
outside instrumentation; window hood TC, manipulator 
tube TC, window TC, thermal assy TC»^ Coldwall TC's. 




Connect the window hood and manipuledor heaters to their 
respective power sources. 



Install the (2) radiometers, as shown in Figures 1 and 7. 
Connect tixeir cooling lines, thermocouples, and signal 
leads per 10. 1 Instrumentation Summary. 



Install the No. 1 Earth IR Simulator as shown in Figures 
1 and 7. 




Install the Coldwall door panel and connect its thermo- 
couple to the instrumentation. 
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Connect rouj^ing ptunp to the Axture roughing port. 

Connect the Tenney heat exchanger to the fixture cooling 
circuit. 


Connect the Neslab tenq>erature controller to the radio- 
**'®^®*‘ cooling circnit* Connect radiometer signal outputs 
to the outside instrumentation. 

VeriAcation Procedure 

Start Axture roughing pump and chamber vacuum pumps 

per STM 1036. ^ 

When the chamber is sufAciently evacuated, start the 

Tenney heat exchanger, the Neslab temperature controller, ^ 

and the chamber coldwall. ^ 


Adjust the Neslab temperature controller to maintain the 

radiometer sink temperatures at 38 ± 2°C. 

Adjust the Tenney heat exchanger, per STM 1005, to 
stabilize the fixture thermal assembly at -30 ± 5*C. 

Apply power, via Variac #1, to the Window Hood heater 
and adjust as necessary to maintain the window thermo- 
coiq>le, #28, reading at 24 ± 2‘’C. 

Apply power, via Variac #2, to the manipulator tube 
heater and adjust as necessary to maintain the manipulator 
tube temperature at 24 ± 2*C. 

When all environmental parameters have stabilized, record 
the following data: 




Chamber pressure 
Window Temperature 
Window Heater 
Manipulator Temperature 
Manipulator Heater 
Thermal Assy Temperature 
Coldwall Average Temperature: 


Torr 

4* Zt. *7 »C 
JLSIvac 
■h lX.Z ^c 
VAC 

- 30 °c 

*c 


/f3cm 

7tZih>i 
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6 . 2 . 8 


6. 2.9 


6 . 2 . 10 


6 . 2.11 


Obtain background readings for the radiometers. 

^ * 5, T C, 

Radiometer No. I fi| (-) * m v . 

Radiometer No. 2 (fi) (-) -> i. *TI m v TTT^ ^ V 

A{>ply power, via Variac #3, to the No. 1 Earth IR shri^ 
ulator. Adjust so that radiometer No. 1 indicates 0.5 mv 
(l/20 S. C* ) radiant input from the simulator. Record the 
simulator voltage. Turn off the IR simulator. 


4UL 


Apply power, via Variac #4. to the No. 2 Earth IR sim- 
ulator. Adjust so that radiometer No^ 2 indicates 0. 5 mv 
(1/20 S. C. ) radiant input from the simulator. Record the 
simulator voltage. Turn off the IR simulator. 3^.0 q VAC 

Return all ^vlronmental parameters to ambient conditional 

J JL 

CAUTION: Maintain Tenney and Neslab operation until the 
coldwall warms up to avoid freezing of Internal 
lines. — . 


6 . 2 . 12 


6. 2. 13 


Remove the instrumented window from the window feed 
thru. 

Remove the fixture thermal assy and the fixture mounting 
assy, (items 23 & 28, Figure 3) from the test setup. 


;/2f/7v 
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7. 0 


TEST SETUP AND ALIGNMENT 
Tygn ml mitm n m 


7. 2 

7.3 

7.4 


-U- 


InstaU alignment targets on the Zygo window and on the 
chamber door center window. See Figure 5. 

Set up the boreaigfat laser. . ' 

Adjust the boresigfat laser positioning so that its beam is 
centered on the center aperture of both alignment targets. 

NOTE: After positioning is complete, avoid disturbing 
the setting of the boresight laser. 

CAUTION: PROTECT PERSONNEL FROM DIRECT OR REFLECTED 

Ih^NGEMENT OF LASER ON ^HE EYES. 



7. 8. I 


7.9 


Mount the first surface mirror, using double-sided Scotch 
tape, on the Test Article panel so that it is centered over 
retroreflector A. 

Mo^ the position target, using Scotch tape, on the Test 
Article block so that it is centered over retroreflector B. 

Set the manipulator rotationally so that it is indexed to a 
solar angle of 0 degrees. Set ttie vernier drive to 0. 400 
on the micrometer. 

REPRODUCTBILnr 0^ 

ORIGINAL LPAGE 18 1?'G§1 
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7. 10. 1 


7.10 Attach tile Test Article/Thermal Fixture /Support Fbiture 

assembly to the actoator tube so that the Test Article front 
face is vertical and facing the chamber door. Use a spirit 
level to obtain the front face verticality. 

7. 10. 1 Place the spacer block, 2374469-1, on the outside end of 
the support tube. Verify that the bore sight laser spot is 
horizontally centered on the position target for the B 
retroreflector. 

- . f ’ 

7. 10. 2 If horizosAal positioning in 7. 10. 1 is not correct, move the 
collar assembly axially on the actuator tube to obtain cor- 
rect horizontal positioning* Verify Test Article front face 
verticality as in 7.. 10. 

7.10.3 Remove the spacer block. 


7. 10.2 


7. ir"''*'''%N,,,^^Secure the Test Article thermocouple leads to the manipu- 

psurVoUowing a flex loop for a minimum 
of rota^y<4(o^om. 

NOTE: All <q^ratl^lt»«ll4g^afterjps>'^tifating the manipu- 
lator from solai^^pftcj^^ew, or vice versa, will 
be "over thg,jbo{f'’r^ 

7. 12 tlfCnMndpulator from 60° below horisso^M« 4 jg^r 

to 60* below horizontal field view angle Jto veru^hths^ 
freedom of thermocouple lead wires. 

■" ' I ■■ I I ■ III. I I — — I I I II. II ■ M il ,1.. Mill. 

7.13 Set the rotary index to the 0 degree field view point. 


7. 14 


Tam on the boresight laser. 


CAUTION; PROTECT PERSONNEL FROM DIRECT OR REFLECTED 
IMPINGEMENT OF LASER BEAM ON THE EYES. 
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7. 15 


7. 16 


7. 17 


7. 17. 1 


7. 17.2 


Adjust th« rctsry vernier to vertically center the re- 
flected laser spot on the Zygo window alignment target. 
Record the vernier setting. 

Rotary Zero Vernier Reading 

Verify that the reflected laser spot is horizontally within 
1/4 inch (0. 3*) of the alignment target center. 

If horizontal centering is not within 1/4 inch, proceed as 
follows: 

Adjust the rotary vender to 0* 400. 

Change 8hims(itenn 19» Figure 3) between the thermal 
fixture assy {itejn 25) and the stq>port fixture assy (Item 
28) to obtain horizontal centering of the reflected laser 
spot within 1/4 inch (0. 3*) on the Zygo window alignment 
target. 

NOTE: ^ms to be added and removed equally to rotate 
the Test Article about its center line. 




7. 17. 3 


7. 17.4 


7. 18 


|1 

(0 7.19 


Lioosen the support fixture saddle clamp and turn the 
support fixture/thermal fixture/Test Article assembly 
on the manipulator tube so as to vertically center the 
reflected laser spot within 1/4 inch on the alignment tar- 
get. Re -ti^den the saddle clamp. 

Repeat step 7. IS and record the new rotary zero reading* 

.Remove the boresight laser from its position in the test 
seFtip«.its usage is completed. ***“ 


InstaU the Far FletllH 
leveling plate, 2 374^ 
work bench^aa*'*!!^^^ 


I Mi n i7^ (FFDI) on the 
^l^pagJtiM it on a wooden top 


in Figure 1. 


/p(^ 




Set manipulator axes for viewing the first surface*^ 
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7. 18 


Adjust the boresight laser positioning so that its beam is 
centered on the center aperture of both alignment targets. 




NOT£: After positioning is. complete, avoid disturbing 
the setting of the boresight laser. 

CAUTION: PROTECT PERSONNEL FROM DIRECT OR REFLECTED 

IMPINGEMENT OF LASER beam ON THE EYES. 


7. 18. 1 


Verify that Addendum I, assembly of the test article/ 
fixture and installation of thermocouples has been com- 
pleted. 



7. 18. 2 


7. 18. 3 
7. 18.4 
7. 18.5 
7. 18.6 


Mount the first surface mirror, using double-sided Scotch 
tape, on the Test Article panel so that is is centered over 
retroreflector A. 


Mount the position target, using Scotch tape, on the Test 
Article block so that it is centered over retroreflector B. 



Attach the test article/thermal fixture assembly to the 
support fixture using shims as shown in Figure 10. 

Connect the cooling lines from the thermal fixture to 
the actuator tube. 



Secure the Test Article thermocouple leads to the mani- 
pulater fixed part, allowing a flex loop for a minimum of 
300° of rotary freedom. 

NOTE: All operations hereafter for rotating the mani- 
pulator from solar to field view, or vice versa, will 
be ’’over the top”. 



7, 18.7 


7.18. 8 


Rotate the manipulator from 60° below horizontal solar 
angle to 60 below horizontal field view angle to verify 
the freedom of thermocouple lead wires. 

Verify 'that the optical node of retro- reflector A is located 
on the actuator rotary axis as follows. 
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7. 18. 9 


7. 18. 10 


7. 18. 11 


7, 18. 12 


7. 18. 13 


7. 18. 14 
7. 18. 15 
7. 18. 16 
CAUTION: 

7. 18. 17 


7. 18. 18 


Set up a transit approximately five feet away in front 
of the 4' X 8' chamber so that it is located on the 
chamber center line. 




While viewing retro-reflector A thru the transit, rotate 
the actuator ^ 20 degrees about the 0° solar angle 
position, observing for apparent motion of the retro apex. 


Add or remove shims, at all four support spacers A-D 
(see Figure 10) equally, to minimize or eliminate the 
apparent retro apex movement. Enter shim changes in 
Figure 10. 


Place the spacer block, 2374469-1, on the outside end of 
the support tube. Verify that the boresight laser spot 
is horizontally centered on the position target for the B 
retro - reflecto r. 



If horizontal positioning is not correct, move the collar 
assembly axially on the actuator tube to obtain correct 
horizontal positioning. 

Remove the spacer block. 



Set the rotary index to the 0 degree field view point. 


C- 


Turn on the boresight laser. 

PROTECT PERSONNEL FROM DIRECT OR REFLECTED 
IMPINGEMENT OF LASER BEAM ON THE ETES. 


Adjust the rotary vernier to vertically center the re- 
flected laser spot on the Zygo window alignment target. 


Rotary Zero Vernier Reading 

Verify that the reflected laser spot is horizontally within 
1/4 inch (0. 3®) of the alignment target center. 



BxA - 774 
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7. 18. 19 


If horizontal- centering is not within 1/4 inch, proceed 
as follows : 




7.18.20 Adjust the rotary vernier to 0. 400i ' 

7. 18.21 Change shims (item 19, Figure 3) between. the thermal 

fixture assy (item 23) and the support fixture assy 
(item 28) to obtain horizontal centering of the reflected 
laser spot within 1/4 inch (0, 3*^) on the Zygo window 
alignment target. Enter shim changes in table of Figure 
10 . 

NOTE; Shims to be added and removed equally to 

rotate the Test Article about its center line. 

7. 18. 22 Loosen the support fixture saddle clamp and. turn the 

support fixture /thermal fixture/Test Article assembly 
on the manipulator tube so as to vertically center the 
reflected laser spot within 1/4 inch on the alignment 
target. , Re-tighten the saddle clamp. Repeat 7. 1J^2, 

7. 18^3 and 7. 

7. 18. 23 Repeat Step 7. 18. 17 and record the new rotary zero 

reading. (PLZ’S's. 

7. 18. 2i Remove the boresight laser from its position in the test 

set up; its usage is completed. 

I 

7. 18. 25 Install the Zygo window on the window feedthru. 

7. 19 Install the Far Field Diffraction Instrument (FFDI) on the 

leveling plate, 2374454, and position it on a wooden top 
work bench as shown in Figure 1. 

7. 19. 1 Set manipulator axes for viewing the first surface mirror. 


BxA -774 
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7.20 


7. 21 
7, 22 


Adjust the leveling plate position, height, and leveling 
screws so that both the incident and reflected FFDI spots 
are ceiitered on the Zygo window alignment pattern. 



NOTE: It may be necessary to rotate (index) the Teat 
Article away from, then back to, the zero view 
ang^e In order to differentiate between incident . 
and reflected spots. 




Verify that the FFDI incident spot is centered on the align- 
ment target within 1/16 inch. 


"4 




Verify that the FFDI reflected spot is centered on the align- 
ment target within * 1 /4 inch. ^ 



7. 23 


Remove the mirror and position target from the Test 
Article. 



7 :>6 — M fh.> fKayrytal 

-S' a sa cmbly . 

NOTE: Use care to avoid damaging the thermocouple 
leads from the Test Article. 

DO NOT GET FINGERPRINTS OR OTHER CON- 
TAMINATION ON THE RETROREFLECTORS. 


7. 26 


Verify that the radiometers do not interfere with the ro- 
tational freedom of the manipulator asSy and the Test 
Article thermocouple leads. 


7. 27 


Connect window hood heaters, manipulator heaters, and 
Earth IR heaters to their respective Variacs outside the 
chamber and to the DAS. See Data Sheet 10. 1 
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7.28 
7. 29 
7. 30 


Conaect all thermocoiqilea to the tiieifmocouple reference 
oven/DAS^ per Data Sheet LO. 1. 



Connect the radiometer signal outputs to the DAS and to the 
chart recorder^ per Data Sheet 10, 1. 



Perform verification/continuity check of all power circuits 
and data channels. 



7. 31 
7. 32 

7. 33 


Remove ^ignment targets from chamber window. 




Verify that the test setup is complete. 
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thermal-opticaIj procedure 

^ •**'^®* <rf Thermal ^Optical teats ere to be performed aa sum> 
marised in Figure 8. Section 10. 2. Teat Condition and Data 
Log. specifies the planned test conditions and optical data for 
each teat. Actual teat conditions and <^tical data will be entered 
in Section 10. 2. ’The teat article is shown in Figure 9. 

Each test is a discrete element in the series; however, environ- 
mental conditicins common to preceding tests may be maintained 
without re -eye ling the environmental control systems. The 
sequence of tests 3 thru 9. Figure 8, may be altered by the- Test 
Conductor. 

The following tenq^erature stabUisatipn criteria shall be used as 
guidelines in conducting the series of thermal -optical testa. All 
criteria apply to AX.SEP retroreflector, X and Y, temperatures. 

a. Setting np initial test conditions; 2*C/Hour 

b. Taking optical data; stop and restabilize if radial and axial 
temperature gradients change more thanJjM^ e. g. , a 2. 0*C 
gradient goes beyond 

/•7 

e. RestabUization after gradient change as in (b); return to 
original radial and axial |(radients within ± 0. 1 ®C and to 
original temperature witidn ^S'C. 

For verification of the scale of FFDI images during the tests, 
place the reference retroreHeeter in the laser beam, between 
the FFDI and the chamber window, ahdobtain optical data. 

Nundker the photogr^h and record on appropriate dstta sheet 
in Section 10. 2. Perform this test at the following times: 


Prior to start of test No. 
After test No. 4 
After test No. 9 
Prior to test No. 10 
After test No. 12 
Prior to test No. 13 
-After test No. 14 
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8.1 

8 . 2 
8. 3 

8. 4 
8.4. 1 

8. 4. 2 

8.4. 3 


8.4.4 
8.4. 5 
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, , . 

*® •“ »'•» tortrument. and recorder.. 9/a./y4. 

^^«le,u^e warm-op Mm. before ,tartln,te.t.^ Do not 
apply power to Variacs 1 thru 4. — ^ 

^ DAS operating controls per STM 1017. Initiate one data 
printout* ^ 


Adj.^ ^ recorder on tbe radiometer channel for a 

e^ttivity of I . 0 nw/centimeter with 10 . 0 mv at center 


Test No. 1 Isothermal/Ainbieiit 


to be at ambient. Initiate one DAS data 

printout* 


Logjictual test condition, in Section 10. 2. Tert No. 1 Data 

.. , , Witt the FFDI Opefating Manual, obtain 

^ical data for the retroreflector. at the field angles 
indicate^ Number the photographs sequentially and enter 
the numbers in the Tert No. 1 Data Sheet. 


8.4. 6 
8. 5 

8. 5. 1 


Obtain, the^DAS printout, a single set of retroreflector 
temperature readings and enter in the Test No. 1 Data Sheet. ^ 

lUmoVe and rotate retroreflector C in the Test Article Panel 

^ it. retoeteu to the 80 degree orieto^to: «7e ' 

(as shown in Dwg. No. 2374458). * ^ 

CAUTION: No not touch, mar or contaminate the retrd- 
raflector surface^.' 

InstaU door eoldwall and connect its thermocouple. 

Test No. 2 I so th ermal j/V senum 

h*:S? 

heaters, and IR Simulators. 
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8 . 5. 3 
8 . 5.4 


8 . 5.5 

8.6 
8 . 6.1 
8 . 6.2 

8 . 6 . 3 


LAGE06 

THERMAL-OPTICAL TEST 



'oATi 9 July 1974 

T ^ 

2 K 16 


^en toe is •▼aeoMsd to a pressure less than 1 -k 1 Q -.6 

> JS*^*^?* actua test coadltlons la Section 10.2, Test No. / 

Initiste one DAS data prUtout. V 

a* Indicated by the Test No. 2 Data Sheet. 

Number the pb^ogr^s sequeiAlally (continuing from the . 

a^e^***^ **'****^^ ^ 4* 3) and enter the numbers in the Data 

Ohtain«fr^ the DAS printou^a single set of retroreflector / 

temperature reading;^ and enter in the Data Sheet. \/ 

Test No* 3 TlMni^Al/VAcutini 

Initiate DAS data printout at 10 minttte intervals. *10 ^ 

aart ^e Tenney Beat Exchanger per STM 1005 and adjust '^ S//*/^f 

for a Test Artfcle Panel ten^erature of +30 ± 2 ®C. J ^ 

aart t^ Nesi^ *«nperatiu»_^th per STM 1008 and adjust / 
as needed to malataln tlM 4 . . ./ t . — 


8 . 6.4 

VAC. Refer to paragraph 

Window heater voltage. 

/ ^ 

8 . 6 . 5 

Tom on Va^ « and oot to /«•»» VAC. Refer to paragr^h 
6.2.7, manipAator heater voltage. 

%/ 4^ 


S*24^*5«C ”******^ manipulator temperature 


8 . 6.6 
8 . 6 . T ■' 

Initiate eoldwaU operatloa. 

Wladii ell aaid roi^nie^*! p^ameters have stablllKnd. net 
DAS to — 1 — n il SI ■ .Ti art 
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8 . 6 . 9 


^ 8.6.10 
8.6.11 


J^^ 8.7.2 


Obtain optical data aa indicated by Test No. 3 Data Sheet. 
When retro ten^erature stahnixation degrades beyond the 
's|rec4ifi^Uinita, (see paragraph 8. 0) stop data'taking an^ 
restabitlne.tei^eratures. . ^ 


Reset the DAS to pHi 
during reatahilishig. 

Perform 8. 6. 7 fh^iJ 
have been obtaiile^ 


all channds at 


inte Intervals 


9 repetltioubly^^U all optic al data 


J3bt£fas retroreflector temperature data .from the DAd^hiiq^ 
outs and enter in Test No. 3 Data Sheelf. Numbet all FFm 
photographs and enter photo numbers in the Data Sheet. 

Test No. 4 n&ermal/Vacuum 


8. 7. 1 Set/verify tiie following: 




a. DAS printout at 10 minute intervals. 

b. Tenney /Test Article Panel tencq>erature per Data 

Sheet - 

c. NeslaS /Radiometers at 38> 2‘C 

d* Varlae #! /Window Hood Heater at proper voltage ^^^'*** 

e. Variac #2/hIanlpulator Heater at proper voltage 

f. Coldwall operating 

When all envtroanneatal parameters have stabilized, per 
Test No. 4 Data Sheet, obtain a radiometer No. 1 back, 
graarnd reading and enter in the Data Sheet. * 






LAGEOS 

THERMAL-OPTICAL TEST 






PATC 9 July 1974 


on electrical power to all teat ihattumenta and recorders. 
Alloair^^eqaate ^arm-t^ time before starting tests. Do not- ' — ' 
apply po«r(M Variacs 1 thru 4. 


Set DAS operating c* 
printout. 


^17. Initiate one data 


8. 3 AdjuatJbe'‘ffiSiborn recorder on the radloxxM?S^t»ej|}^iel ior a 

of i. 0 mv/centimeter with 10. 0 mv 

8. 4 Test Isothermal/Ambient j , 

8. 4. 1 Test conditions are to be at ambient. Initiate one DAS data 
printout. 

8. 4. Z Log actual test conditions in £»ection 1 0. 2, Test No. Ar Data 

8. 4. 3 In accordance with the FFDI Operating Manual, obt^n 

optical data for the retrorefiectors at the field angles 
indicated. Number the photographs sequentially and enter 
the numbers in the Test No. p4^ata Sheet. 


8 . 4.2 


8. 4.4 


Obtain, from the DAS printout, a single set of retroreflector 
temperature readings and enter In the Test No. JT^ata Sheet ^ 






_6>en^e and rotate retroreflector C in the Test Article P yeL 
abo^Tts-aTiji.and reinstall in the 80 ii i .T n 

(as shown fW^r' n i iw 


f: No not touch, mar or cental 
reflector surfaces. 


jetro- 


8. 4. 6 Install door eoldwall and connect its thermocouple. 
8. S Test No..^^Isothermal/Vacuum 


~77sh> 


8. 5. 1 Start the fixture roughing pump and the chamber vacuum pumps, 
per STM 1036. Do not start the eoldwall, fixture & window 
heaters, and IR Simulators. ' 
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^ 8. 5. 2 


8.5.3 
8. 5. 4 


8«5.5 

8.6 
8. 6. 1 
8. 6.2 

8.6.3 

8.6.4 
8. 6. 5 


8 . 6.6 

8. 6.7 


' ' 

ko. 

RCV. NO. 


TP2374455 


LAGEOS . 



THERMAL-OPTICAL TEST 

j 

PACB - 

OR 

OATc 9 July 1974 


When the chamber is evacuated to a pressure less than-4 x 10" ^ 

torr«enter the actual test conditions in Section 10. 2, Test No.<^ 
^Datasheet. ^ 


Initiate one DAS data printout. 


/ 








Obtain optical data as indicated by the Test No. ^Data Sheet. 

Number the photographs sequentially (continuing from the /L/ 

last photo number in 8. 4. 3) and enter the numbers in the Data 
Sheet. 'Zc>// 

Obtain .from the DAS printout, a single set of retroreflector 
temperature, readings and enter in the Data Sheet. "Z-o// 


Test No. 3 Thermal/Vacutlm 

Initiate DAS data printout at 10 minute intervals. 

Start the Tenney Heat Esoihanger per STM 1005 and adjust 
for a Test Article Panel temperature of +30 + 2‘’C. 


Start the Neslab temperature bath per STM 1008 and adjust - 

as needed to maintain the radiometer temperature at 38 + 2‘*C 

Turn on Variac #1 and set to 5? ^ VAC. Refer to paragraph 
6. 2. 7. Window heater voltage. 


Turn on Variac #2 and set to /S V AC. Refer to paragraph 
6. 2. 7, manipulator heater voltage. 


Readjust as needed to maintain the manipulator temperature 
at 24 ± 5*C. 

Initiate coldwall operation. 

When all environmental parameters have stabilized, set 
DAS to print channels 14 thru 25 at 10 second intervals. 
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8 . 6.8 


Obtain optical data as indicated by Test No. 3 Data Sheet. 
When retro temperature stabilization degrades beyond the . 
speciAed limits, (see paragraph 8. 0) stop data-taking and 
restabilize temperatures. 




8 . 6. 9 


Reset the DAS to print all channels at 10 minute intervals 
during restabilizing. 



8.6.10 


8 . 6.11 


Perform 8. 6. 7 thru 8. 6. 9 repetitiously until all optical data 
have been obtained. 

Obtain retroreflector temperature data from the DAS print* 
outs and enter in Test No. 3 Data Sheet. Number all FFDI 
photographs and enter photo numbers in the Data Sheet. 




8.7 Test No. 4 Thermal/Vacuum 


8.7.1 Set/verify the following: 

a. DAS printout at 10 minute intervals. 

b. Tenney/Test Article Panel temperature per Data 
Sheet 

c. Neslab /Radiometers at 38 dk 2*C 

d. Variac #1 /Window Hood Heater at proper voltage 

e. Variac # 2/Manipulator Heater at 'proper voltage 

f. Coldwall operating 





^ V 


8.7.2 When all envirozunental parameters have stabilized, per 
Test No. 4 Data Sheet, obtain a radioiheter No. 1 back- 
ground reading and enter in the Data Sheet. ^ 


8.7.3 


Deleted. 


8. 7. 4 Deleted. 
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8. 7. 5 Tara on the Sonbora/radiometer recorder. 

8. 7. 6 Set the man^poletor for the reqaired aua angle. 


8.7.7 


8.7.8 


8.7.9 


8.7.10 


8.7. 11 


8.7.12 


8 . 8 . 1 



OAT* 9 July 1974 


Start the Arc Lamp^r STM 1019»and adjuat for 1. 0 aolar 
conetairt (S. C. ) aa Indicated by radiometer No. 1. Adjuat 
aa needed to m a iw ta in 1.0 S.C. during atabilization. 

When all envirgamental parametera have atabUlzed, aet 
the DAS to print eharaela 14 thru 25 at 10 aecond intervals. 

Obtain optical data aa indicated by Test No. 4 Data Sheet. 
When retro tecnperature atabilization degrades beyond the 
limits. <j(see paragraph 8.0^ atop data'^aklng and re stabilize 
temperatures. 

Reset the DAS to pritd all channels at 10 minute intervals ’ 
daring re stabilizing. 

Perform 8.7. 6 thru 8. 7. 10 repetitloualy until all optical 
data have been obtained. 

Obtain retroreflecter ten^eratare data from the DAS print- 
outs and enter in Teat No. 4 Datasheet. Number all FFDI 




rest 5 Thermal /v^uS 






5 D^a Sheet, 


Using the Teat Conditions speeiH^ in Teat No. 5 Data Sheet, ^ 
repeat atepa 8. 7. 1 thru 8. 7. 

TeM No. 6 TbennalAuaim t.7-9 




8. 9. 1 Using the Teat Conditions spewed in Test No> 6 Data Sheet 
repeat steps 8.7. 1 thru 8.7, 4t * 

tJ.Z ^ 

8. 9. 2 Set the manipulator for viewing the No. 1 Earth IR Simulator. 


g/fM 


REPRODUCIBILnr OP ™-. 
original page B Pwf 
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8.9. 3 


8.9.4 


8. 10 


Turn on Varlac No. 3/Earth IR Simulator No. 1 and adjust 
for 1/20 S. C. as indicated by Radiometer No. 1. 

A # ^ y 

Repeat steps 8. 7. 8 thru 8. 7. 12. 

f .57 ^ 

Test No. 7 Thermal/Vacuum ^ 


8. 10. 1 Using the Test Conditions specified in Teat No. 7 Data Shee^ « .r 

repeat steps 8. 6. 1 thru 8. 6. ll. o « //•/ 

8. 11 Test No. 8 Thermal/Vacuum 


8. 11. 1 Using the Test Conditloiia specified inJJ^st No. 8 Data Sheet, 

x/ ✓ e.*», rs^ A 


r%>y f.T/. ✓ S '?.? 

Test No. 9 Thermal/Vacuum 


8. 12 Test No. 9 Thenx^/Vacuum / 

&9. / ^ 

^ f ^ 

8. 12. 1 Using the Test Conditions specified in Test No. 9 Data Sheet, f, o ^ 




®iSE?j8*5. L^hru 8. 9v-*y v /> y 0.7 


8. 13 




ditiona< ^sK5^ ^7?^ 


'A 


8. 14 


Remove the Test Article Panel from the fixture, turn it 
end-for-end so that retrorellectors D, E & F are on the 
viewing axis, and re-install it in the flxture. 






8. 15 Test No. 10 Isothermal/Ambient 


8. 15. 1 Using the Test Conditions spCcined in Test No. 10 Data Sheet, 

repeat steps 8. 4. 1 ^hru 8. 4. 4.y ✓ . ^ ^ jc*v 

8. 16 Test No. 11 isothenniu/V^aom . ' 


Test No. 


8. 16.1 


Using the Test Conditions specified in Test No. 11 Data Sheet, / 
repeat steps 8. S. 1 thru 8. 5. 5. \/ 


oS3 


S 5 ^. s 9 r / r . C ./ F ' ^ 

. ^ <?.Cs.l ».Ci.5 jk:L. ^6).? 

V / ^,Cs.7-t^ 


t.fc.M 




Sr23 





«iv. MO. 



8.17 


8 . 17. 1 


CSiar ^ P . % 

8. 18 

8. 19 


UWQSCMr 

TnERMAL .- OPTICAl « TEST 


I |0*« 9 July. 1974 

jiL Sr . 6.9 

Toot No> 12 Thermal/Vaoiuim 

' 

Holm tho Toot CoadiHoino opoelfl^dfc^est^rol’ li^ta Sheet, 

rcpMA 6o ^ p _- Jf _ 

_±r 

RcAuni oil oomroiunofloal eodtrol oyoteipas to amhient con- 9^^ 

ditioBOr ^ * jMKi 

Remooo the Toot Article Patwl from the fixture. ^ 


NOTE: Retain the oxlotiag thermal -vacuum test setup con- 
figuration for^addlHonal testing after vibration teats 
are completed. 


fhu 9 t ^ 






/ so »#< g » 4Cr 

♦10^ Jat€^^J A4S*/^ 


f 

-^ 4 e TWl ^^ m 4 * d 4 r y ^ SM ^ 4 ^dly 

^ A A ^ ^ * 




^- T7 kycmpy ^ Am joinAp/kMM , 0 ^ 


TMympppr 

* J ( ^9 


9M99M>^s^ '^SO’^MZ’k Tpm^mm 


A u . 






yMS 0 >^ 
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P06T-VIBRATI01f THERMAL-OPTICAL PROCEDURE 

ijj the Test Article 

Pui«l timmMS Sft reinsflrti the 100 deg ree orlen- 
I nyn ntiing) y. 


€S,/ 

9.4 

9.4, 1 


Install tile Test AsHele Panel in the flxtare so that retro- 
reflectors D, S A T a>« on the vtesHng axis. 




9. 5. 1 
JCgfesiT z 

9.7 


Using the Teet Coa ditio n s specified in Test No. 13 Data Sheet, 

yjas&f •-*/& . ^ 

p 9.7. /» 9.7.7Z ^ 9/ y^/9 

Test No, 14 Thermal/iTacottin 

Using the Te^ CfpMAas specified in Test No. 14 Data Sheet, t//J^7f 
rsyj ^ 

Return ati earlrcnmedEaL^^rol'^s^^ con- ' 

d|tlonsa>3M ^ O 


7*^ AtM. ^ *9^e0<0XJ9 /S. 


W‘ 


f/j^^ 




y.y.y ^ s*y^z.y, — 


\em^HI Mm 90eer-AZ ^efiey^r /#^£/ r,da.//. 
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TEST ARTICLE PANEL 


FIGURE 6 THERMOCOUPLE LOCATIONS 
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OpHcel Window Simuletor 


FIGURE 8B 

SOLAR AND LASER FIELD ANGLES AND RETROREFLiECTOR ORIENTATION 
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'/ 
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, /f 


\h Retro X Edge 



/C^ 18 Retro X Upper Mfcg* Ring 
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20 Retro Y Face 
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10.2 TEST CONDITION AMD DATA IGG , 

TEST SEQUENCE: AS-RUN SUMMARY 

Description Date Start Time Tinae 




Test No. 
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T^'^ieW/- a>^y7>a^t 

PaOB n,» 

Aerospace 
Systems Division 

7'£^ST' 

Date 


/A a 

yPA'<^7<P^£77&/e: 

/^S£^iS. - <S>.9i' 

^PD/> - ^./y 

/?*7?e ^•/S' 

f^jf7>o ,^c^/C£/jrU>*AZ‘Z 

^^/£SA/r4ri? iuyT’^ k/^/T7A/^ 
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nwirtiij 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

AMB 


TEST ARTICLE TEMP-'^^r 

AM8 

AM^, 

COLOWALL TEMP~*t 

AMB 

A/Htf. 

SOLAR ANGLE 

N/A 

N/A 

SIMULATION BACK6ND 

n/a 

n/a 

INTENSITY 

n/a 

n/a 

EARTH IR BACKGND 

N/A 

N /a 

SIMULATION intensity 

N/A 

N/A 






LAGEOS 
THERMAU-OPTJCAL TEST 




Pm 33 ^48 


om 9julM <974 


102 TEST CONDITIONS AND DATA LOS TEST NO. I 

TEST ftATPi g-^«7V TEST TtME; FROM TC^ aSSiS' 

NOTESt Jl.V.^ii^g ^7 ii>P^ ifr'Pa.) 




*4L 


^40^0 

OPTICAL DATA 


Am*D 


RETRO 

DATA 

FIELD ANGLES | 

0 

-H5 

+30 

~I5 

-30. 

A 

PHOTO NO 

Z 

3 

4 

5* 


LASER 

1.27 

1.2R 

\.2ft 

(.Xi 


FFDP- ANNULAR 

0.2O 

0.00 

iOOF 

.o^ 


RATIO- ANNULAR 

0*Ui> 

0>0(S 

•oo5 

.C(e% 

.035* 

RATIO-FULL FIELD 

0r\^ 

0.42 

• OIL* 

M 

./7 

•w 

CD 

PHOTO NO. 

7 


NA 


NA 

LASER 



NA 

NA 

NA 

FFDP-ANNULAR 

.0^ 


NA 

NA 

NA 

RATIO-ANNULAR 

.on 


NA 

NA 

NA 

RATIO-FULL FIELD 



NA . . 

NA 

NA 

C 

Jr 

PHOTO NO 


NA 

NA 

NA 

NA 

LASER 


NA 

NA ! 

NA 

N'A 

FFOP- ANNULAR 


NA 

NA 

NA 

NA 

RATIO-ANNULAR 


NA 

NA 

NA 

NA 

RATIO- FULL FIELD 

,n(p 

NA 

NA 

NA 

NA 


(i) tin — f i 

OPUC/Yt- OP .OttV/oM to y SLAt.^ 

ioSTo3JcT*5>TI "■ ' “ ' ■ — 

RETROREFLECTOR TEMPERATURES- *0 


RATIO = F FOP/ LASER OUTPUT FFDI METER READINGS 


STABIL 

SEQ. 

RETRO X 1 

RETRO Y 1 

FACE 
DAS 14 

AT AX 
DAS 15 

AT RAO 
DAS IS 

FACE 
DAS 20 

AT AX 
0AS.2I 

AT RAD 
DAS 22 

1 STRT 

■ 

0 

o 


O 

O 

1 STOP 

N, 





y 

2 STRT 







2 STOP 







3 STRT 







3 STOP 



\ 


/ 


4 STRT 



■\ 

/ 



4 STOP 



\ 




5 STRT 




\, 



6 STOP 



/ 




6 STRT 


^ 


\ 



6 STOP 


. / 



\ 


7 STRT 


,/ 

■ 




7 STOP 

/ 

^ 

A 

• 


N 


8 STRT 






\ 

8 STOP 

/ 





IIS 
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TEST CONDITIONS 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

<1 nlO"^ 

Li 

TEST ARTICLE TEMP- *C 

AMB 


COLDWALL TEMP-*C ^vg) 

AMB 

(\r.& 

SOLAR ANGLE 

— -- 


SIMULATION BACKGND 




INTENSITY 

— 

^ 

EARTH IR BACKGND 



^ — ■ 

SIMULATION intensity 

^ 



PUSH 



H«r. npk 

rP23W456 


lageos 

THERMAL-OPTICAL 


pf 


TEST 

om 0 JuI(^ 1974 


10.2 TEST CONDITIONS AND DATA LOG TEST N0.2 

TEST OATES. — TEST TIME: FROM TO u?) 

NOTESi. 




OPTICAL DATA 


1 

RETRO 

DATA 

FIELD ANGLES | 

0 

+15 

+30 

-15 

-30 

A 

p 

PHOTO Na 

to 

u 


13 

j4- 

LASER 


L38 

1,38 

1.3 8 

1.3 S 

FFDP- ANNULAR 



.oog 

.090 

.0+7 

RATIO-ANNULAR 


,04^ 

.ooU 

.042 

,oi4- 

RATIO-FULL FIELD 


.33 

,01^ 

.39 

.15 

B 

PHOTO NO. 


ICi 

17 

,J.i.».l%l ,CS5 

1 ft 

/ 9 

LASER 

-L?7 


L>6» 

l.3< 

1. ^4 

FFDP-ANNULAR 



.01 

,05 

.009 

RATIO-ANNULAR 

LiOGZ 

.0% 

.007 


. 067 

RATIO-FULL FIELD 



.ow 



C 

P 

OATirt 

PHOTO Na 

-^0 

z\ 

1 %Z 


14- 

LASER 


_L33 1 

1.^3 

1 l.'M 

\.'»,0 

FFDP-ANNULAR 

.17 

1^1 

lOl^ 

HRCll 


RATIO- ANNULAR 

mm 


^■nii 4 >4 

.oil 



RATIO - FULL FIELD 

Cfrrxo/i A r- rs 

mi 

mi 

_i4i 


RBI 


* 






RETROREFLECTOR TEMPERATURES- t: 


STABIL 

SEQ. 

RE 

•TRO X 

1 RETRO Y 1 

FACE 
DAS 14 

CT W( 

DAS 15. 

M- RAB 
DAS 16 

FACE 
DAS 20 

AT AX 

DAS. 21 

AT RAO 
DAS 22 

1 STRT 

21 

o 

0 

21 

O 

6 

1 STOP 





y 


2 STRT 

_v 




> 


2 STOP 

\ 






3 STRT 





7^ 


3 STOP 




y 



4 STRT 


> 


y' 



4 STOP 




■ 



5 STRT 



vX, 




5 STOP 


■ 

/ 




6 STRT 


> 


N 



6 STOP 





N 


7 STRT 


/ 





7 STOP 





^ 

V 

8 STRT 

-y^ 






8 STOP 

' 21 

6 

0 

-ki 



0 
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TEST CONDITIONS 



ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 



TEST ARTICLE TEMP- T 


^L*F 

COLDWALL TEMP-*C ^^vg) 



SOLAR ANGLE 



SIMULATION BACKGND 



?N TENSITY 



EARTH IR BACKGWD 



SIMULATION intensity 




Systems Olvtaion 



( 3 > 

IHev. 

rP2374455| 

LAGEOS 

thermal-optical 

TC O T 

J»A4 „_46 

Tc5T 

Oil* 9 July 1974 


•0.2 TEST CONDITIONS AND DATA LOG TEST NO. 

TEST OATES., — TEST TIME: FROM 2Zoo TO Zz-Sri 
NOTEStjrjftf ,4op,ncAJ/H- r£7gr- w4a /s^<U rr> ^crTC^,.iy . 

^ £rr^K/r A67ap gpne^t. 

■/ > i /£ TP o/> t hs. . 


OPTICAL DATA 




RETRO 

DATA 

FIELD ANGLES | 

0 

-H5 

H-30 

-15 

-30 

/f 

PHOTO Na 

2S 




• 

LASER 




/•/<? 

/./O 

FFDP-ANNULAR 



74^7 


Zoa/ 

RATIO- ANNULAR 

^€> 




Tazf 

RATIO-FULL FIELD 

^2 

,22 


.3/ 

.// 

3 

t 

PHOTO NO. 


— 




LASER 


/,/o 

\/,/o 



FFDP-ANNULAR 


^.OSf 

\o7^ 

1 


RATIO-ANNULAR 



E — 

v.o7a 

1 

i 


RATIO-FULL FIELD 


.20 

\ .-^3 



o 

' p 

PHOTO Na 

— 


^ n -J 

n“ 

LASER 






FFDP-ANNULAR 

./3 





RATIO- ANNULAR 

*/2 





RATIO - FULL FIELD 
/■' — -■ * 







FFDI METER READINGS 


STABIL. 

SEQ. 

R£ 

1 k* 1 > o 1 Vi 

:tro X 

1 RETRO Y 1 

FACE 
DAS 14 

At a V 

Oi rR n 

DAS 15 

DAS 16 

FACE 
DAS 20 

AT AX 
DAS 21 

AT RAO 
DAS 22 

1 STRT 





* 



1 STOP 

A^-i 




V 


2 STRT 






■; 

2 STOP 





/ 


3 STRT 


\ 



y 


3 STOP 


\ 





4 STRT 




y 



4 STOP 



A. 

— 



5 STRT 




s. 



5 STOP 



X 




6 STRT 



■ .. . . 




6 STOP 


VV.: 

!'r • 


s. 


7 STRT 


l-x ' 



X 


•7 STOP 


I- ' ■'• ■' . ■- 



X 


8 STRT 





. 

\ 

0 STOP 

i 





X- 



05- 


TEST CONDITIONS 

ENVIRONMENT " 
Camber pressure 

TEST ARTICLE TEMP- T 
COLDWALL TEMP-"C ^avg) 
SOLAR ANGLE 


I32IZ 


ACTUAL 


Systems DIvtalon 


LAGEOS 

THERMAL-OPTICAL TEST 


10.2 TES 

TEST DATES 
NOTESS,. 


LOS TEST NO.ViS 
TEST TIME: FR0M //Ji TO J7ao 


23W455 


jo«»» 9 Juki 1974 


■ JN TE NSf T Y 

EARTH IR BACKGND T 

[simulation ^tensity 

yp^. 

OPTICAL DATA 

RETRO DATA \ n T 


_ . 


\0CS‘ 8/M 


DATA C, 

0 

FIELD ANGLES 

1 +l»i 1 .i-Tn 1 —IK 


PHOTO Na 


30 

1 w 1 ^ 

3 / 32 

— OQ 

LASER 

f.ff 

.95 

.95 .95 

- 

.95 

ffop- annular/ 


.OiZ 

.Oof .Qiz 

,052 

RATIO-ANNULAR?^ 


.064 

.607' .oiS 

.054. 

** RATIO-FULL FIELD 


.57 

.0/9* .39 

./? 

PHOTO Na 


JS 


-■n Ilf i> 

LASER 

.95 

•95 



ffdp-annular 

.065 

.0J8 


— 

RATIO-ANNULAR 

.06f 

.aj9 


r — 

: RATIO-FULL FIELD 


.23 . 

7^ ■■ 


PHOTO Na 

36 




LASER 

.95 


\ ^ 


FFDP - ANNULAR 

./sJ 




RATIO- annular 

• // 




RATIO- FULL FIELD"' 

prnp/i AocTD 1^ 

.7Z 

r «-k s * V 





RETROREFLECTOR TEMPERATURES-*^ 
RETRO I R 

STAQIU FACE I-A^ fAT-RAB FACE T 


SEQ. DAS 14 
I STRT 

1 STOP 

2 STRT 

2 STOP 

3 STRT 
'3 STOP 


FFDI METER READINGS 


4 STOP 

5sWp 

6STRT 

6 STOP 

7 STRT 

7 STOP 

8 STRT 
8 stop' 


jLja_A_v 
Cl I nn 

DAS 15 

AT-ftAB 
DAS 16 

FACE 
DAS 20 

1 ' ^ V 

AT AX 
DAS 21 

AT RAO 
DAS 22 






. 


■ 


— 

.. — 

• " 









1 1 

-IS 

- 50 ' 

04^ 

■■^7^ 

.036 

.74- 

. S3 


>fi>B 

'>y 



/ 

6 


X 

XT 

XL 

, 

■ 



■■ 
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TEST CONOITtONS 





ENVIRONMENT 

(PLANNED 

ACTUAL 

CHAMBER PRESSURE 



TEST ARTICLE TEMP-'t 



COLDWALL TEMP-'t 4avg) 



SOLAR ANGLE 



SIMULATION BACKGND 

^ 

^ 

INTENSITY^ 

__ ^ 

" — ’ 

EARTH IR BACKGND 



SIMULATION intensity 





Systems OlvWen 



(P 

Na ID*. No. 

rP23?4455| 

LAGEOS 

TEST 

PtQi ef - 

THERMAL-OPTICAL 

Dm 9 JulLj 1974 



10.2 TEST CONDITIONS ANoTaTA LOG 


TEST NO. 

TEST DATFi test time: from /7/3 TO Zg>// 

NOTES* djJi- 


/r 




OPTICAL DATA 


RETRO 

DATA 

FIELD ANGLES | 

0 

+15 

+30 

-15 

-30 


PHOTO Na ' 

37 





LASER 





,fl7 

FF DP -ANNULAR 

•''f 





RATIO-ANNULAR 


Ko7o 


\e^? 

« 

RATIO-FULL FIELD 

W/? 

,75 


,7^ 

.33 

.3 

PHOTO NO. 


+3 




LASER 

_d£_ 


Af 

.9^ 

-ff 

FFDP-ANNULAR 



li. 



RATIO-ANNULAR 


*le>4Z 


^.0^0 


RATIO-FULL FIELD 


\ 




c 

> 

PHOTO Na 


i -ff 

3r^9 

jrt 

LASER 

.n 




t 

• 

FFDP-ANNULAR 


^.070 

^.9/3 



RATIO- ANNULAR 






RATIO - FULL FIELD 






RATIOS FFOf/LASER OUTPUT FED I ME 


ER READINGS 


STABIU 

SEQ. 

RETRO X 1 

RETRO Y 

FACE 
DAS 14 

at aw 

O I fR ^ 

DAS I5 

AT-RAD 
DAS I6 

FACE 
DAS 20 

AT AX 
DAS 2 1 

AT RAD 
DAS 22 

1 STRT 

\ 


/ 

\ 


"" - 

1 STOP 

_v 


/ 

\ 


/ 

2 STR T 

\ 


j 

\ 

. V 


/ 

2 STOP 

A 


j 



/ 

3 STRT 


' 

j 


y 

/ 

3 STOP 


\ 

/ 


\ ; 

f 

4 STRT 


\ / 



/ 


4 STOP 


Y 



X 


5 STRT 


f\ 


. - - I 

/ \ 


5 STOP 


r ^ 

k • 

I 

/ ' 

i 

6 STRT 


/ 

\ 

} 

f 

\ — 

€ STOP 

/ 

' ■ 

\ 




7 STRT 

/ 


\ 

/ 


"V" 

7 STOP 

/ 


\ 

/ 


\ 

8 STRT 

/ 



/ 


\ 

[Uggi 

' 


- i 

/ 


^ 
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TEST CONDITIONS 


ENVIRONMENT 


CHAMBER PRESSURE 
TEST ARTICLE TEMP^ T 


PLANNED 

< IXiCre 


ACTUAL 


LAOEOS 

rP23M456| 

39 ..49 

THw RMAL^ OPTIC AL TEST 

Di» '9 JuU( (974 




-30±2 


ICOLOWALL TEMP-*C ^)| -18 5 


-/93*c 



TEST DATES. 
NOTES# 


10^ TEST CONDITIONS AND DATA LOG TEST NO. 7 
test time: from g<»30 TQ ^23 7 


EARTH (R 
SIMULATION 


INTENSITY 


1 

OPTICAL 

DATA 


1 

1 

1 

S‘V*^ 





FIELD ANGLES 


RETRO 

DATA 

0 

+15 

+30 

mm 

-30 



PHOTO Na 

EtS 

53 


mm 

mm 

Pjll 

A. 

LASER 

mssM 

HSSli 


Kta 

mm 


F FOP -ANNULAR 

wm 



mm 

mm 

♦c6t| 


RATIO-ANNULAR 



KSH 

mm 

mm 

K51I 


RATIO- FULL FIELD 

JJ5_ 


mm 


WKSM 



PHOTO NO, 

Em 



■301 

mm 

■ 

B 

LASER 

mm 

mm 

mm 

mm 

mm 

■ 

FFDP-ANNULAR 

BGSI 


HSi 

BRI 

mm 

■ 


RATIO-ANNULAR 

■Rll 

mm 

W9S1 

wm 


■ 


RATJO-FULL FIELD 

I,IL 

.1,1 

mm 

B!i«^ 

.06S 

■ 




G3 

mm 


mm 

■ 

p 

LASER 

mm 


mea 

m 

mm 

H 


FFDP-ANNULAR 

.11 


R99I 

mm 


R 


RATIO -ANNULAR 

mam 

HBSI 

.oil 

BECl 

WB5B 


RATIO- FULL FIELD 

_Lii_ 

.67 

msa 

— Afi / 

mm 

■ 


RETROREFLECTOR TEMPERATURES- X 


FFDI METER READINGS 



RETRO X 1 

RETRO Y 1 

STABIU 

FACE 

AT-AX 


FACE 

AT AX 

AT RAD 

SEQ. 

DAS 14 

DAS IS 


DAS 20 

DAS 21 

DAS 22 

1 STRT 

• 



-58.8 

Y/ 

022355 

1 STOP 




flmrii 



2 STRT 





■|Hpi 


2 STOP 







3 STRT 







3 STOP 


N 


> 

K- 


4 STRT 



N, 




4 STOP 



X 

/ 



5 STRT 














6 STRT 




\ 



6 STOP 








- 

/ 





7 STOP 

U 

-r 



X 

V 

8 STRT 






\ 

8 STOP 







zX 
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TEST CONDITIONS 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

<txio“® 


TEST ARTICLE TEMP- X 

-30±2 *0 


COLOWALL TEMP-^ ^g) 

- 185 T 

•/93*C. 

SOLAR ANGLE 




SIMULATION BACKGND 

— 


INTENSITY 


' 

EARTH IR BACKGND 

N /A 

-afi 

SIMULATION INTENSITY 

1/20 S.C. 

- a.2z- 


LA6E08 
THERMAL-OPTICAL TEST 


IM* 

p23?MS6t 




4P 


p«» 9 Julg 1974 


TEST DATE*. 
NOTES! 


10^ TEST CpNOmONS AND DATA LOS TEST NO/S 
TEST TIME : FROM ^SB^ TQ ^7// 


OPTICAL DATA 


Si^S 


.60+ 



DATA 

FIELD ANGLES ] 

0 

+15 

+30 

“15 

-30 

A 

PHOTO Na 

■m 

Mm 

■n 

■IM 

■ta 

LASER 


KIl 

KC9 

■cn 

■eci 

FFDP- ANNULAR 

■na 

MSS 

iSSI 

■^1 

M^^ 

RATIO-ANNULAR 

msm 

mm 


mm 


RATIO-FULL FIELD 

■m 

nti 

■BSI 



B 

PHOTO NO. 

MXM 

■n 

■SSI 

pB 


LASER 

na 

■en 




FFDP-ANNULAR 

■ajj 

■S9 




RATIO-ANNULAR 


■S3 




RATIO-FULL FIELD 

■m 

.C-T 

HBSi 

na 


i C 

-p 


wem 




pi 

LASER 

HBHi 





FFDP-ANNULAR 

Bffil 





RATIO -ANNULAR 

.1^ 

b9I 

B 

^Sl 


RATIO- FULL FIELD 

■lui 

B 

B 

B 

Bj 


FFDI METER READINGS 





^><»y 

oy/t 
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TEST CONDITIONS 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

<1X1(3'^ 

i.i %? i*r^ 

TEST ARTICLE TEMP- "C 

~30±2 'C 

-36-C’c 

COLOWALL TEMP-*0 

-18 5 'C 

“ I^X't . 

SOLAR ANGLE 

0" 

o' 

SIMULATION BACKGND 

N/A 

- ?.*>o 

INTENSITY 

LO S.C, 

40» 

EARTH IR BACKGND 




SIMULATION INTENSITY 






LAGE08 
THERMAL-OPTICAL TEST 


0} |toW456|""' 


o«»^9^JuK£^19^ 


10^ TEST CONDITIONS AND DATA LOG TEST N0.8 


TEST DATE:«il2±L_ TEST TIME; FROM TO l ^Slo 

NOTES t_lf -^>*^ A* 7 f/t/7y j jg ^ */ 

->» ^ (firm 

7<f, /*, y/, Jf*/* wtriTi) 


g«!j r mu T > I I ? ■- 

«Wp 

OPTICAL DATA *8j4s .»»< 


RETRO 

DATA 

FIEI 

-D ANGLES ] 

0 

+15 

+30 

“15 

-30 

A 

PHOTO. Na 

77 

7^ 

79 

80 

(?/ 

LASER 

•V 

•9/ 

.9/ 

.9/ 

.W 

FFDP-ANNULAR 

./S 

•o7/‘ 


•97 f' 


RATIO-ANNULAR 

*fC 

,0?C' 

*:m§ 

• xA2‘ 


RATIO- FULL FIELD 

iti 

.77 




B 

PHOTO NO- 

n 

«5 




LASER 

.f/ 





FFDP-ANNULAR 


.»ss 




RATIO-ANNULAR 


.Dt/‘ 




RATIO-FULL FIELD 

t.iS 

•7i 




C 

>p 

PHOTO Na 

K 





LASER 






*^DP- ANNULAR 






RATIO- ANNULAR 

•/C 





RATIO- FULL FIELD 

U‘/f 






RATIOS FFDf/LASER OUTPUT FFDI METER READINGS 


RETROREFLECTOR TEMPERATURES— t) 



STABIU 

SEQ. 

RETRO X 1 

R 

tETRO Y " 1 

FACE 
DAS 14 

4s^-AX 
OAS 15 

DAS 16 

FACE 
DAS 20 

AT AX 
DAS 21 

AT RAO 
0A$ 22 


1 STRT 

// 

rSf 


~93.S 



1 STOP 

^/7 


-»r 

-P5 

+*.PA 


7%9« 
9^9 1- 
4 6* t- 

2 STRT 

o 




+ x.% 

70.81 

2 STOP 

,“-47 . 

-3S.0 


-45.? 

42.13 

40.83 

* Zf 

3 STRT 



■ . ■' " 



/ 

3 STOP 




\ 


W 

4 STRT 



/ 

\ 


“7^ 

4 STOP 

\ 

V / 



V 

/ 

5 STRT 


\ / 



\ 


5 STOP 


X 



\ / 


6STRT 




V *■- 

A 


6 STOP 


f * r,.^ 



'/" \ 


7 STRT 

/ 




/ ' 

L 

7 STOP 

/ 


\ 

J 


\ — 

8 STRT 

/ 

■ 


/ 


\ 

8 STOP 




_Z_ 







S9-S 


Htf.Nti 


TEST CONDITtOWS 

ENVIRONMENT 
CHAMBER PRESSURE 
TEST ARTICLE TEMP-iC 
COLDWALL TEMP~*C ^vg) 


SOLAR 

IsiMULATtON 


EARTH IR 
SIMULATION 


ANGLE ' 

BACKGND 

INTENSITY 


BACKGND 

INTENSITY 


PLANNED 

<1X10*0 
-l-30±2 *C 
-16 5 *C 

0* 


1.0 s.c. 


ACTOAL_ 


LAGEOS 

THERMAL-OPTICAL TEST 


10^ TEST CONDITIONS AND DATA LOG TEST NO. 4 
TEST PATgt TEST tiME : FROM TO 2<ag»<P 


NOTESf 


twr:-3t 


0^ 


OPTICAL DATA 


RETRO 

DATA 

A 

PHOTO Na 

LASER 

FFDP-ANNULAR 


RATIO- ANNULAR 

RATIO-FULL FIELD 


PHOTO NO. 

B 

LASER 

FFDP-ANNULAR 


RATIO-ANNULAR 

RATIO-FULL FIELD 

C 

PHOTO Na 

LASER 

FFDP-ANNULAR 

* 

RATIO- ANNULAR 

RATIO- FULL FIELD 




FIELD ANGLES 


+15 +30 -15 I -30 


$5 ftC, 


l■^■Ba■RnRen 




RETROREFLECTOR TEMPERATURES'- *C 

I retro" x" r RETR^ 

IA+-A^< |A+-RAe FACE Ut AX [AT RAD 
DAS 15 DAS 16 DAS 20 DAS 21 DAS 22 


•"Xj- -/2.0 I I /. fjs 


~zs:s I I 


I STRT 


STOP 


2STRT 


2 STOP 


3 STRT 


3 STOP 


4 STRT 


4 STOP 


5 STRT 


5 STOP 


6 STRT 


SiSTOP 


7 STRT 


T^STOP 


0 STRT 


8 STOP 


RATIOS FFOP/LASER OUTPUT 


FFOl METER READINGS 


































































S-56 



S-57 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

dxior® 

/s 

TEST ARTICLE TEMP^^ 

+ 30±2 *0 


COLDWALL TEMP-'C 0vg) 

-185 ‘C 


SOLAR ANGLE 




SIMULATION bACKGND ' 



INTENSITY 



EARTH IR BACKGND 

N/A 


SIMULATION intensity 

1/20 SLO. 



e»n^ 


/f?) 

lUtv.NfL 

rP23m55| 


LAGEOS 


Fan 38 of ^ 8 

1 ' 

THERMAL-OPTICAL 

TEST 


Svstoctis DIvIsloli 



Dm 9 Julq 1974 




10^ TEST CONOiTIONS AND DATA LOS TEST N0.6 

TEST nATF t 9-f-74 test TIME : FROM to ^3 30 

NOTES* ^ ^ 


RETRO 

DATA 

FIELD ANGLES ] 

0 

+15 

+30 

-15 

-30 

A 

PHOTO Na 

H 



V 


LASER 


,?o 

.10 


.10 

FFOP^ANNULAR 




,0V 


RATIO-ANNULAR 


.013 

•6lt 


.044 

RATIO- FULL FIELD 

(.^0 

. . ft4- 

.631 



s 

B 

PHOTO NO. 


Yoo 




LASER 

.10 

. .10 


' 


FFDP-ANNULAR 






RATIO-ANNULAR 


09? 




RATIO-FULL FIELD 

\.'L% 





C 

> 

PHOTO Na 

_±«1_ 





LASER 






FFDP-ANNULAR 






RATIO- ANNULAR 

• l(t> 





RATIO - FULL FIELD 







ratios FFDP/l A SER OUTPUT FFDI METER READINGS 


.042 


RETROREFLECTOR TEMPERATURES - X 


STABIU 

SEQ. 

RETRO X 1 

RETRO Y 1 

FACE 
DAS 14 

DAS 15 

AT RAB 
DAS 16 

FACE 
DAS 20 

OT AX 
DAS 21 

AT RAD 
DAS 22 

1 STRT 

'^los 

•f 

-to 


■^E/i 

'f/79 

1 STOP 


-ho 


-/V.5^ 

tS^c 


2 STRT 







2 STOP 




■ ' 

1 

X 

3 STRT 


\ 





3 STOP 


. 





4 STRT 



V 



. 

4 STOP 



X 




5 STRT 



.> 




5 STOP 




N, 



6 STRT 




\ 

- 


6 STOP 

• 

V 



V 


7 STRT 





\, 


7 STOP 

/ 



f 



8 STRT 

/ 






8 STOP 












S-58 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

<1X1^ 

hi 

TEST ARTICLE TEMP^^“ 

+ 30±2 "c 

30*C 

COLO WALL TEMP-^ ^vg) 

-IS5 '0 

- 

SOLAR ANGLE 


^ 

SIMULATION BACKGND i 


^ 

INTENSITY 



EARTH IR BACKGND 


-- — ■* 

SIMULATION intensity 





r 


N«k 

raw* j 5| 


LAGEOS 

TEST 

3 5 

Aaraapao# 

THERMAL-OPTICAL 


Svatema DMalon 



o«i» 9 Julg 1974 


10 ^ 


TEST DATE*-. 
NOTESf ^ 




TEST CONDITIONS AND DATA LOG TEST NO. 3 
. TEST TIME: FROM flOQQ Ta C2.%(o 




OPTICAL DATA 


RETROREFLECTOR TEMPERATURES- *C 


RETRO 

DATA 

FIELD ANGLES ] 

0 


+30 

sa 

-30 1 

A 

PHOTO Na 



BCT 

ita 

IBrI 

LASER 

KEfl 

KOI 

ICM 

mm 

KIB 

FFOP-ANNULAR 

A5 

>oTo‘ 

.00^* 

M ' 


RATIO -ANNULAR 

MM 

Wins 

IRBI 


MSSI 

RATIO- FULL FIELD 


m 

.03U 

I^^M 

wm 

mm 

B 

PHOTO NO. 


■rai 

wm 

mm 

LASER 

■eni 

RT9 


M^H 


FFOP-ANNULAR 

wm 

mm 

■■Ml 


Bffll 

RATIO-ANNULAR 

■Bl 

IB!I 

MSI 

1681 

RBI 

RATIO-FULL FIELD 

nsi 

Rn 


mm 

.015 1 

C 

> 

QISZ3ZE9flBi 

MtW 

mm 

wtm 

■m 

mtsm 

LASER 


mm 

■EI9 

wmm 

\mm 

FFDR- ANNULAR 


mm 


■REI 

mm 

RATIO- ANNULAR 

WEB 

■s^ 


.oSo 

■Bn: 

RATIO- FUa FIELD 

IR9 

KEI 

tni 


mea 


STABIU 

SEQ. 

RETRO X 1 

RETRO Y 


FACE 
DAS 14 

4 -r* A vj 

U 1 ^ A 

DAS 15 

ST RAO 
DAS 16. 

FACE 
DAS 20 

AT AX 
DAS 21 

AT RAD 
DAS 22 

1 STRT 

-3V.5- 



-iV5 


f A 7^ 

1 STOP 



-/f.5' 

-xi.o 



2 STRT 





y 

y 

2 STOP 







3 STRT 







3 STOP 





X 


4 STRT 


\ 

V - 

y 



4 STOP 



\ 

y 



5 STRT 



> 




5 STOP 



/ 

V 


• 

6 STRT 



/ 

\ 



6 stop’ 





V 


7 STRT 


y 





7 STOP 


r 



N 


8 STRT 

y 





\ 

8 STOP 








TjM. 
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'09^ 




ENVIRONMENT 


ACTUAL 

CHAMSER PRESSURE 



TEST ARTICLE TEMP- X 



COLOWALL TEMP -Ad 



SOLAR ANGLE 



SIMULATION bACKGNO 

** 



INTENSITY 



EARTH IR BACKGND 

^ 


SIMULATION intensity 

— 





N*. 

rP2374455| 

lageos 

THERMAL-OPTICAL 


of 

TEST 

0 «W 9 Julu 1974 



10^ TEST CONDITIONS AND data L03 TEST NO. AT- 
TEST DATE g_ryg»>» 

NOTES*— 


TEST time: from rci 


ei*** 


RETRO 

DATA 

FIELD ANGLES | 

0 

-H5 

+30 

-15 

-30 

/) 

PHOTO Na 



l%t 

111 

l‘3S 

LASER 





,v\ 

FFOP-ANNULAR 


.071 

.601 

■ 6 C .1 

.tVs 

RATIO- ANNULAR 

^l-O 1 

.019 

.010 1 

t't'I 

. 0 IO 

RATIO- FULL FIELD 


1 

.03t 




PHOTO NO. 


IfCl 1 

I4H 

iAt 

lf3 

LASER 

- 

•.^9 


A 1 


FFOP-ANNULAR 

■ 6 H 

.090 

i6A5 

.ou 

- .of 

.qio 

RATIO -ANNULAR 



.fid 

RATIO-FULL-FIELO 



.011 



C 

a A 

PHOTO Na 

Iff 

ff5 1 

f+4 

lll■ml|. L, 

1+7 

m m ^ ^ir . . 

T lli 

l44 

LASER 


1 



.M 

FFDP - ANNULAR 

^^.If 

-.ft 1 f 


.Ofl% 

.fill 

RATIO- ANNULAR 

_^1__ 

Jb%x 

.tXLf 

.Q9ft 

All. 

RATIO- FULL FIELD 

i.if 


- .oi> 

— ■ ™ >1 IMI 

Llil_ 

.oso 


RETROR 

EFLECTOR TEMPERATU 

RES-X 

STABIL. 

SEQ. 

RETRO X 

1 RETRO Y 1 

FACE 
OAS 14 

AT-A» 
DAS 15 

M- RA& 
DAS 16 

FACE 
DAS 20 

AT AX 
OAS 21 

AT RAO 
DAS 22 

1 STRT 


//7 

tAS' 

V 

i‘AJ4 


1 STOP 


H9 

+5 


f>A*9 


2 STRT 

\ 






2 STOP 

— 






3 STRT 






^ 

3 STOP 





/ 


4STRT 


. > 

\, 




4 STOP 



_x 

> 



5 STRT 



\ 



. 

5ST0P 




N 



6 STRT 




\ 



6 STOP 








7 STRT 



* 




7 STOP 

5 ,^ 

^ - 



■ 

\ 

8 STRT 







8 STOP 

/ 





— — ^ 





I9*S 



ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

AMB 


TEST ARTICLE TEMP 

AMB 

M 

COLOWALL TEMP-R: 

AMB 


SOLAR ANGLE 




SIMULATION BAC.KGNO 


^ 

Intensity 




EARTH IR 0ACKGND 



SIMULATION intensity 





LA6E0S 
THERMAL-OPTICAL tEST 


|M«b iRw.Nth 




,48 


o«t_^^JuUj|j9W 


TEST DATEi. 

NOTE8I 


10^ TEST CONDITIONS AND DATA LOO TEST NO.IO 
■ TEST time: from TO g2y^ 


Stfff /5*iir 


S**S 


RETRO 

DATA 

FIEI 

LD ANGLES | 

0 

+15 

+30 

-15 

-30 

V 

D 

PHOTO Na 

/St> 



/dTS 


LASER , 

.^9 

.T9 

.89 

.89 

.tr 

F FOP -ANNULAR 



**.OZ 

.^9 


RATIO- ANNULAR 


.PS 


.*r 

\ptir 

RATIO-FULL FIELD 


.76 

.83 

.8Z 

.03-A' ^ 


PHOTO NO. 

/AST 





LASER 


.€tr 




FFOP-ANNULAR 

./Ji 

.PS 




RATIO- ANNULAR 


.07 




RATIO-FULL HELD 

/.ZA 

.7W 




F 

S A 

PHOTO Na 

/S7 





LASER 

.tt 





FFDP- ANNULAR 

\/a 

— 




RATIO- ANNULAR 

./z 





RATIO- FULL FIELD 







A 


RETROR 

EFLECTOR TEMPERATU 

RES-*t 




STABIU 

seq; 

R 

:tro X 


RETRO Y 


FACE 
DAS 14 

AT AX 
DAS 15 

AT RAD 
OAS 16 

FACE 
OAS 20 

AT AX 
OAS 21 

AT RAO 
PAS 22 

77m^ 

t STRT 

S/ 

Z.P 

»/ 


P 

-.3 

2/4» 

1 STOP 

Z,P 


ZP 

ZP 

P 

/ 


2 STRT 


' 





- • 

2 STOP 





1 



3 STRT 

> 







3 STOP 








4 STRT 


> 


> 

/ ■ 



4 STOP 



N, 





5 STRT 



s 

<■ 




5 STOP 



/ 





6 STRT 




N 



T 

6 STOP 

■' 




\ 



7 STRT 








7ST0P 



- 



\ ■ 


0 STRT 








0 STOP 

/ 

' 



* 






Z9-S 




& 


TEST CONOmONS 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

- 

£ ic/d*F 

fct a 16'^ 

TEST ARTICLE TEMP - X 



COLOWALL TEMP-*G {3vg) 



SOLAR ANGLE 



SIMULATION BACKGND 

^ 


Fn TENSITY 




EARTH IR BACKGND ' 


______ '' 

SIMULATION intensity' 





Systama OlvWon 


’ 


Np. 

rP23W456| 

LA6E0S 

THERMAL-OPTICAL 

^ Of 

TEST 

OM 9 Juk| 1974 


TEST OATES 
NOTESf. 


10.2 TEST CONOITiONS AND DATA LOG TEST NO, 1 1 

test time: from ttto to 0053 


RETRO 

DATA 

1 FIELD ANGLES | 

Lo 

-1-15 

+30 

-15 

[ ~30 


PHOTO Na 

mm 

mm 

QQ 

142 

IBI 

LASER 

mm 

iim 

BRI 

K!1 

irti 

FFOP*ANNULAR 

JA5 

\wim 

msfM 



RATIO-ANNULAR 

■ra 

mm 

iru 



RATIO- FULL FIELD 

Ra 

,T7 

bh 


mm 

■ml 

. £ 

PHOTO NO, 

nm 

im 

wm 

■Rl 

LASER 

HRV 

■m 

.91 

■Rl 

wm 

FFOP-ANNULAR 

■■ 

■BB 

.OIL 

. 64 / 


RATIO-ANNULAR 

./2 

wm 

.614- 

.04^ 

mm 

RATIO-FULL FIELD 

t.zs 

Bl' 

MRl 

.SI 


£ 

(fATin 

PHOTO Na 

im 

m 

■Bn 

IRl 

tm 

LASER 

wm 

IRl 


■tl 

RBI 

FFOP-ANNULAR 

mm 

mm 


■Rn 

■eg 

RATIO- ANNULAR 

BIBI 

1^ 



Mn 

RBI 

RATIO - FULL FIELD 

a rcno/l ACC'S /Ml 


Kl 


, aiy, — 


: 3 fe.. . / 5 T 


^ » A 

5 ^ 



RETROREFLECTOR TEMPERATURES- 


STABIU 

SEQ. 

RI 

•TRO X 

r RETRO Y 1 

FACE 
DAS 14 

U 1 

OAS 15 

AI^-RACr 
DAS 16 

FACE 
DAS 20 

AT AX 
OAS 21 

AT RAD 
OAS 22 

1 STRT 


zp-i' 



/a./ 


1 STOP 


1/.9 

2#.Y^ 

Zd.O 

■*0.^ 


2 STRT 







2 STOP 




♦ 



3 STRT 


X 





3 STOP 


N 

^ ■ 


~r 

• ••’ .. . ■ 

4 STRT 





/ 


4 STOP 



\ 




5 STRT 



> 

i/ 



5 STOP 



> 



- 

6 STRT 




\ 



6 STOP 





\ 


7 STRT 







7 STOP 







8 STRT 








8 STOP 

/ 




‘ 

±s 


aottp 

eo:r'9 



























S-63 



ENVIRONMENT 

planned 

ACTUAL 

CHAMBER PRESSURE. 



TEST ARTICLE TEMP- *0 


- 3 <? 

COLDWALL TEMP-*C 49vg) 



SOLAR ANGLE 

— 

. — ' — " 

SIMULATION BACKGND 



[n TENSITY 





EARTH IR BACKGND 



SIMULATION intensity' 


-==:rr::n 




Nn. IRw.N*. 

rP2374455| 

LAGEOS 

THERMAL-OPTICAL 

ol 

TEST 

o«t 9 Juki 1974 



TEST DATE; 
NOTES* 


3SL 

10^ TEST CONDITIONS AND DATA LOG TEST NO* 1^ 
TEST time; FROM ftIftO TO g>72^ 


/t/rn, J7^_ 

OPTICAL DATA 


RETRO 

DATA 

FIELD ANGLES 1 

0 

+15 

+30 

-15 

-30 

D 

PHOTO Na 

-ins 

|7C 

_ii7 

I7fi 

174 

LASER 

•M 





FFOP-ANNULAR 


.043 




RATIO- ANNULAR 

JO 

.047 

.0)1 

.OSf 

RATIO-FULL FIELD 

t.Zio 

,.7t 

33 

At 

.03^ 


PHOTO NO. 

18 0 

r«i 

lei 


m ■ / ^ 

1 34* 

LASER 


jifi 

.M 

.B8 

.S3 

FFDP-ANNULAR 

_J63 

.05^ 

_»oU_ 

.053 

. 001 

RATIO-ANNULAR 


^Qfel 

.013 

.QCO 

.0(0 

RATIO-FULL FIELD 



.AftZ 

. gt 

.658 

F 

PATin 

PHOTO Na 

JL&5_ 

JSC 

1 l«7 

iuELJ 

IS8 

184 

LASER 


-Ai 



.88 

FFOP-ANNULAR 



■007 

^Q±t 

.o(E 

RATIO- ANNULAR 

jfil 

^ .047 

_-op8 

.054 

i6l^ 

RATIO - FULL FIELD 

■mm Crnp/l ACCTD mi 

M5 

*rm 1 T* 

.7S 


.%o 

>/o 


RETROREFLECTOR TEMPERATURES- 


STABIL 

SEQ. 

RETRO X 

RETRO Y 1 

FACE 
DAS 14 

AT AX 
DAS 15 

AT RAO 
DAS 16 

FACE 
OAS 20 

AT AX 
OAS 21 

AT RAD 
DAS 22 

1 STRT 

-73 

-77 

-5*y 


7>4iS 

A6/& 


1 STOP 


-77 




2 STRT 

V— 





2 STOP 







3 STRT 







3 STOP 







4 STRT 


\ 





4 STOP 


s 

k 




5 STRT 




7^ 



5 STOP 







6 STRT' 




V 



6 STOP 


. jZ 





7 STRT 




> 

s. 


7 STOP 

- ^ 



* 



8 STRT 







e STOP 

z 






\ 




’ft— < 


07^if 

07 



S-64 



TEST CONDITIONS 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 

<IXIO“® 

^6j(/er9 

TEST ARTICLE TEMP- 1C 

-f-30±2 *C 

*29 ^ 

COLDWALL TEMP-“C ^vg) 

-185 “C 


SOLAR ANGLE 



SIMULATION bACKGND 


^ 

INTENSITY 




EARTH IR BACKGND 




SIMULATION intensity 



^ 


Systems Division 



N*k IMar-N* 

rP23»455| 

LAGEOS 

THERUAI -OPTir Ai TC«T 

4 4 ^40 

* Tit 1 1 tw T 

o«i 9 Juki 1974 


•0*2 TEST CONDITIONS AND DATA LOO TEST NO, 12 

TEST DATF8 TEST TIME! FROM TO /JZO 

NOTESt _ ^ 


OPTICAL DATA 






RETRO 

DATA 

FIELD ANGLES 


0 

4-15' 

+30 

-15 

-30 

D 

PHOTO Na 

/?/ 

/fe' 

793 

/ff 

/9^ 

LASER 

*t7 

• 97 

.97 

.97 

.97 

FFDP-ANNULAR 





.00f 

RATIO-ANNULAR 


.oS9 



w~-^' 

. 0/0 

RATIO-FULL FIELD 

/.27 

.?r 

,3<f 

.93 

, Of0 

E 

PHOTO NO. 

/9a. 

/97 

/ft 

/99 


Laser 

.97 

.97 

.97 


0%7 

F FOP- ANNULAR 

J/ 

.**r 

«* 



RATIO-ANNULAR 


.PAT 

.0/^ . 

.070 


RATIO-FULL FIELD 

f.Z9 

.to 

.000 

.93 


F 

. RATin 

PHOTO Na 

2o / 

2»2 ^ 

ypj / 


2&S 

.97 

tASER 

.97 

.9r 

•V / 

.97 

.97 

FFOP- ANNULAR 




9Hh 

rS/, 

* 00 ^ \ 

RATIO- annular 

.// 



.4^2 

i99S 


RATIO - FULL FIELD 

w CCnQ/i A cfo 

■rni 1 ^ 

.io 

0 . ^ 


tz 

\/o 



RETRQR 

EFLECTOR TEMPERATURES- 

STABIL 

SEQ. 

RETRO X 

RETRO Y 1 

FACE 
DAS 14 

AT AX- 
DAS 15 

AT RAO 
DAS 16 

FACE 
DAS 20 

AT AX 
DAS 21 

AT RAO 
DAS 22 

1 STRT 

8- 

-9 

•93 

‘97 

*9.93 

^00*7 

1 STOP 

-63 




09. 06" 

00.Z3 

2STRT 







2 STOP 

■ 






3 STRT 

\ 




y 


3 STOP 


::iv- 





4STRT 







4ST0P 




y 



5 STRT 







5 STOP 







6 STRT 



7 




6 STOP 







7 STRT 


/ 



\ 


7 STOP 

^ 

A . ■ 





8 STRT 







8 STOP 

/ 














S-65 



TEST CONDITIONS 
ENVIRONMENT 
CHAMBER PRESSURE 
TEST ARTICLE TEMP-"^ 


■ ■■■ ■ 

COLDWALL TEMP-'t) (avg) jSLl 

r\\ K r\ V 


SOLAR 
SIMULATION 


ANGLE 


EARTH IR 
SIMULATION 


PLANNED I ACTUAL 





Systems Divlaton 


LA6E0S 
THERMAL-OPTICAL TEST 


Mo. If 

rP 2374455 | 


o»it 9 Jk>Kj 1974 


10^ 


TEST CONDITIONS AND DATA LOG 
3s l f '7 f TEST TIME: FROM TO, 


TEST DATES 

' f iw u 7 Trr„ p~ 

NOTESs — 7 i /^s^. 


test NO.t-0 

/7Z-9' 

^ gg- 


— - , ... 

^ Ffbt Voy-CFiC<+l**» 




Km. 

- ::^ad 


OPTICAI 

DATA 



6,'ttj i.w6 

RETRO 


FIELD ANGLES^ 

yfl 

DATA 

\mm 

-FIS 

-F30 

BR 

r^3o 


PHOTO Na 

mm 

mm 

\wm 

B9 


-K 

LASER 

flRSM 

im 

IRfl 

IRI 

Si 

D 

FFDP-ANNULAR 

B9 

mm 

RBI 

mm 



RATIO- ANNULAR 

HffI 


mm 

wm 

lllll^^ 


RATIO-FULL FIELD 

IBs 

IK9 

l■r^i 

mm 



PHOTO NO. 

■■ 




■ . 

r 

LASER 







FFDP-ANNULAR 







RATIO-ANNULAR 







^TJO-FULL FIELD 



■ 




PHOTO Na 







LASER 







FFDP-ANNULAR 







RATIO- ANNULAR 


■■1 

nnm 




RATIO- FULL FIELD 







Ratio 


* F FOP/LASER OUTPUT FFOl METER READINGS 





Rf 

:tro X 

r retro Y I 

STABIU 

FACE 

AT AX 

AT RAD 

FACE 

AT AX 

AT RAO 

SEQ# 

DAS 14 

DAS 15 

DAS 16 

DAS 20 

DAS 21 

DAS 22 

1 STRT 







1 STOP 

\v 




' 

7^ 

2 STRT 

\ 

r 





2 STOP 


V- 


f 

\ 

*7^ 


3 STRT 





r 


3ST0P 


^ 





4 STRT 




7^ 

• 


4 STOP 


■ „ 





5 STRT 

*■ 



'V 



5ST0P 




N— 



6 STRT 



; - 

\ 



6 STOP 


/ 





7 STRT 


/ 





7 STOP 




i 

\ 


8 STRT 


' 





8 STOP 





■ 
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TEST CONDITIONS 
ENViRONMENT 
CHAMBER PRESSURE 
TEST ARTICLE TEMP- T 
COLDWALL TEMP-*t ^3vg) 


PLANNED 


ACTUAL 


& 

SyitllSS^avltlon 




^ LA6EOS 

thermal-optical test 

mwDIvWofi o»M 9 Juki 1974 

-97 

10^ test conditions and data LOS TEST N0« zo>< 

/7^ 


SOLAR 

SIMULATION 


EARTH IR 
SIMULATION 


ANGLE 1 

BACKGND 

INTENSITY 

BACKGND 

INTENSITY 


TEST DATEJ. 
NOTES* 


4 


DATA 


PHOTO NO, 

LASER 

FFOP-ANNULAR 
RATIO-ANNULAR 
RATIO- FULL FIELD 


PHOTO NO. 


LASER 


FFOP-ANNULAR 


RATIO-ANNULAR 


RATIO-FULL FIELD 


PHOTO Ng 

r* laser 
P - annular 
RATIO- ANNULAR 
' RATIO- FULL FIELD 


RATIO* FFOP/LASER OUTPUT 


FIELD ANGLES 


+15 I +30 I -15 





TEST time: FROM 

/79t 


RETROREFLECTOR TEMPERATURES- 
RETRO X I 

STA0IU FACE |AT AX |AT RAD FA< 
SEQ. DAS 14 DAS 15 DAS 16 DAS 
I STRT V — — — — — 

1 STOP ^ ■ 

2STRT ' “ 

2 STOP 

3 STRT 

3 STOP “ 

4 STRT 

4 STOP ^ 

5 STRT ~ X ^ 

5 STOP 

6 STRT 

6 STOP :/ ~ ' , ~ 

7 STRT ■ . . . ~ 

7 STOP •- ' ■: 

8 STRT / 

8 STOP 7*^ " 


FFOl METER READINGS 


FACE 
DAS 14 

AT AX 
DAS 15 

AT RAD 
DAS 16 

FACE 
DAS 20 

AT AX 
DAS 21 

■V 














- 


-X- 





\ 






















X 








y 


. > 

• 



, ’ .■ ‘ 



1 


^x 

-V- 

1 

# 







T 






AT 





























S-67 


TEST CONDITIONS 
ENVIRONMENT 
CHAMBER PRESSURE 
TEST ARTICLE TEMP - X 
COLOWALL TEMP- “C ^vg) 


PLANNED 




ACTUAL 



SOLAR 

SIMULATION 


EARTH IR 
SIMULATION 


ANGLE 

BACKGND 

INTENSITY 


BACKQNO 

INTENSITY 





OPTICAL DATA 

RETRO DATA 0 

PHOTO Nq 

^ laser an 

^ FFDP-ANNULAR 6.10 
RATIO-ANNULAR Ai?. 

RATIO- FULL FIELD \.Zf 

PHOTO NO, HT" 

^ LASER 

^ FFDP-ANNULAR 0./I 
RATIO-ANNULAR 


# fi«l «.««7 


PHOTO NO, 

^ LASER 

^ FFDP-ANNULAR 0./I 
RATIO-ANNULAR 

RATIO-FULL FIELD /.?s 

^OTO Nq . tft 

^ laser ^ 

^ F FPP- ANNULAR 

RATIO- ANNULAR oH 


RATIO- FULL FlELDlf 27 


RATIOS FFOP/LASER OUTPUT 


FIELD ANGLES 
^15 I -F30 -15 

Z3d 2St 
a.t? d.tf tf-W 
x.oP9* Aosi^ b.»ir 

0.»fj ^ 

g.Tl i.if c.rz 
I 2ir life 
4-tf I 6 T»f 


~30 

2ll 

#-iy 

' O.Mt* 

At39 ^ 
237 

Art 


* 

d.«T/ 4 




* cm{ * 

4 ^ 4 4 

0 .n 

y - 2^/ 2^2. 

l Olf Q.tt 

^ * A«*y 4 p.tf7 ^ 4 

• HJ* 4. 


•.f/ «.r* 


FFOl METER READINGS 


fl««. No. 


LAGE08 

THERMAL-OPTICAL TEST 




m 


374455 


10.2 TEST CONDITIONS AND DATA LOG TEST NO. 
J^yAy TEST TIME : F ROM tQ 


RETROREFLECTOR TEMPERATURES- 


RETRO 


RETRO 


I STRT 


I STOP 


2 STRT 


2 STOP 


3 STRT 


3 STOP 


4 STRT 


4 STOP 


5 STRT 


5 STOP 


6 STRT 


6 STOP 


7 STRT 


7 STOP 


8 STRT 


8 STOP 


AT A X 

AT RAD 

FACE 

DAS 15 

DAS 16 

DAS 20 

il.d 

2f.f 

zty 

2Z.0 


z/.r 


4T RAO 
DAS 22 



89-S 


TEST CONDITIONS 


ENVIRONMENT 

PLANNED 

ACTUAL 

CHAMBER PRESSURE 



TEST ARTICLE TEMP- "C 

~3^tS*C 

-3i1: 

COLDWALL TEMP-‘C (gvg) 


-»sr2: 

SOLAR ANGLE 


y 

SIMULATION bACKGND 



INTENSITY 



EARTH IR BACKGND 
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10.2 TEST CONDITIONS AND DATA LOQ TEST NO. 1. 1 

TEST 0ATEs_kl4:14 _ test time: from g.6/4 TO 
NOTESt -to 


f ,.zlL 

OPTICAL DATA 


RETRO 

DATA 

FIELD ANGLES i 

0 

I +I5 

+30 

-15 

-30 

D 

PHOTO Na 

^44 

ica 


RSI 

248 

LASER 

iwm 

M 

im 



FFDP- ANNULAR 


\wm 

Rm 


BHM 

RATIO-ANNULAR 

inn 

■Rn 

wm 


Klfl 

RATIO-FULL FIELD 


iKa 

im 




PHOTO NO. 

mm 

wm 

wsm 


iSSi 

LASER 

BHW 

wm 



im 

FFOP-ANNULAR 

iR'^ 

mm 
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RATIO-ANNULAR 

mm 

wm 

.61 A 


wm 
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mm 
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FFOP-ANNULAR 
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R{ 

■TRO X 

< w i^n 1 V 

M-O — 

RETRO Y 1 

FACE 
DAS 14 

AT AK' 
DAS 15 

M-RAD 
DAS 16 

FACE 
DAS 20 

AT AX 
DAS 21 

AT RAD 
DAS 22 

1 STRT 

-S7.ff 


-tj.r 


■f/r 


I STOP 

-S7«y 


-5J.S 

-<Tf 


f/.0; 

2 STRT' 

V- 





2 STOP 

Cv- 






3 STRT 





/ 


3 STOP 

\ 

^ 



“7^ 


4 STRT 


\ 





4 STOP 







5 STRT 



\ , 

/ 
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5 STOP 







6 STRT 




\ 



6 STOP 







7 STRT 
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7 STOP 







8 STRT 




1 




6 STOP 
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-VL 

>17 

*K,.% 

Tir 
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- - « 
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Systems Division 

1.0 


LAGEOS 

• |..ll 4 • 

^2174455 1 

Thermal-Optical Test 




Add^iiaum I 

Dm 9 July 1974 


This addendum specifies the LAGEOS Test Article and Fixture 
assembly operations. Hardware items included are; Test 
Article Panel, PN 2374464; Thermocouple Fixture, PN 2374466; 
Fixture Thermal Assembly, PN 2374460-23; LAGEOS Retro- 
reflectors (6); and ALSEP Retroreflectors (2). 


2.0 

2.1 

2.2 

2.3 

2.4 


2.5 

2.6 

2.7 




ASSEMBLY OPERATIONS ' 

Clean the Test Article .Panel, Thermocouple i’ixture, and the 
Fixture Thermal Assembly per Dwg. 2374465. 

Attach the Thermocouple Fixture to the Figure Thermal Ass’y. 
using the machine screws provided. Thermal grease is to be 
applied on the interface surfaces. 

Attach thermocouples, 12 and 13, to the Thermocouple Fixture. 
See Figure 6. Dress leads thru the access holes. 

Attach thermocotqiles, 10, and 11, to the Test Article Panel. 

See Figure 6. Dress leads across the block between the 
rows of retro cavities. 

Bond thermocouples, 15 thru 19 and 21 thru 25, onto the 
ALSEP retros and mounting rings. See Figure 6. 

Install the ALSEP retros in the Thermocouple Fixture per 
Dwg. 2374466-1^ Dress leads thru the ca^ty access holes. 

See Figure 6, 

Bond thermocouples, 14 and 20, to the front face center of the 
ALSEP Retros. See Figure 6. Dress leads dcross block to 
nearest edge. 


2. 7. 1 When adhesive of 2. 7 is dry, apply a sma& dot of adhesive 
on top of the thermocouple and emplace a 1/8 inch diameter 


spot of aluminized mylar with the- 




side up. 


2.8 
















Cut an aluminized mylar insulation blanket and fit to the assembly. 
The blanket is to fold into the Fixture Thermal Assenibly 
approximately one inch on all four sides. 
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t 

2.9 Install the Test Article Panel into the Fixture Thermal Assembly 
after applying thermal grease to the interface surfaces. Secure 
with the 1/4 - 20 machine screws provided., , 




Use CAUTION to avoid tearing the insulation blanket. 

2. 10 Install the six LAGEOS retros in the Test Article Panel for the 
Test No. 1 configuration. See Figures 8 and 9. 

2.11 Fit the insulation blanket loosely around the ehtire assembly. 

3.0 On completion of assembly operations, place the assembly 

in a plastic bag for temporary storage protection. 




APPENDIX T 


LAGEOS RETROREFLECTOR ACCEPTANCE DATA 
CERTIFICATES OF COMPLIANCE 


ZYGO CORPORATION 
Dated August 1, 1974 


NOTE: Photograph Scale Factor: 

1. 00 MM in appendix photo = 1. 04 MM in 
original photo. 



ZY30 

CERTIFICATE OF COMPLIANCE 
Item: Cube Corner; LAGEOS - Phase B 

Item I. D. No. : f 

Contract No. ; T-2954 

Applicable Documents; 

1) Drawing No. ; 9118-1001 Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 

Specifications; 

1) Material 

(T-19 Suprasil 1 Special) 

2) Figure Tolerance 
Rl, R2, R3 ( ^/lO) 

R4 ( x/8) 

3) Far Field Diffraction Pattern 
(See attached photo) 

4) Wavefront Flatness of Each Sector 
(See attached Interferogram) 

5) Protective Bevels 

6) Physical Dimensions 

7) Workmanship 




TM. i. to certify that the cube corner, I. D. No. / i, i„ conformance with 
all the epectficatjoo. and drawings of ghe Bendix purchase order T-2954. 


Date: August I, 1974 





ZYGO CORPORATION 
^aurel Brook Road 
Middlefield, Connecticut 06455 
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ZYGO CORPORATION 
T-G Interferogram 

Item No. : jh / 

Contract No. : T-2954 
Cube Corner: LAGEOS 
Phase B 

Date: August 1, 1974 

(Rl, R2 + R3) Chemically Silvered 


ZYGO CORPORATION 

Far Field Diffraction Pattern 

Item No. ^ / 

Contract No. : T-2954 
Cube Corner: LiAGEOS 
Phase B 

Date: August 1, 1974 
Scale: 1.47 arc sec/mm 

Uncoated Surfaces 


T-3 




DATA SHEET 


Item: Cube Corner; LAGEOS - Phase B 


Item I. O. No. : 


Contract No. : T-2954 


Applicable Documents: 


1) Drawing No. : 9118-1001 Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 


1) Wavefront Deviation of each Sector 
(Sector I is at one o'clock. Count CW) 

X - 632. 8nm Sector 1 

Sector 2 
Sector 3 
Sector 4 
Sector 5 
Sector 6 


2) Dihedral Angles 


RI-R2 

R2-R3 

R1-R3 


3) Diameter of Annulus Centroid 


> 




arc sec 
arc sec 
arc sec 


■2.Z.0 


arc sec 


Date: August I, 1974 



ZYGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZY30 

CERTIFICATE OF COMPLIANCE 
Item: Cube Comer; LAGEOS - Phase B 
Item L D. No, : Z 

Contract No. : T-2954 

Applicable Documente: . 

1) Drawing No.: 9118-1001 Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 

Specificatione: 

1) Material 

(T-19 Suprasil 1 Special) 

2) Figure Tolerance 
Rl, R2, R3 ( ^/lO) 

R4 (\/8) 

3) Far Field Diffraction Patterh 
(See attached photo) 

4) Wavefront Flatness of Each Sector 
(See attached Interferogram) 

5) Protective Bevels 

6) Physical Dimensions 

7) Workmanship 


oij 


This i. to eartify that the cube comer, I. D. No. is in coniormance with 

all the specifications and drawings of ghe Bendix purchase order T-2954. 


Date: August I, 1974 



ZYGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZYGO CORPORATION 
T-G Interferogram 
Item No. : ^ 

Contract No. ; T-2954 
Cube Corner: L AGE OS 
Phase B 

Date: August I, 1974 

(Rl, R2 + R3) Chemically Silvered 


ZYGO CORPORATION 

Far Field Diffraction Pattern 

Item No. 

Contract No. : T-2954 
Cube Corner: LAGEOS 
Phase B 

Date: August I, 1974 
Scale: 1.47 arc sec/mm 
Uncoated Surfaces 
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ZYGO 


DATA SHEET 


Item; Cube Corner; DAGEOS - Phase B 


Item I. D. No. 



Contract No. ; T-2954 


Applicable Documents: 

1) Drawing No. ; 9118-1001 Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 


Data ; 

1) Wavefront Deviation of each Sector 
(Sector 1 is at one o'clock. Count CW) 

X = 632. 8nm Sector 1 

Sector 2 
Sector 3 
Sector 4 
Sector 5 
Sector 6 


2) Dihedral Angles 

RI-R2 

R2-R3 

R1-R3 


3) Diameter of Annulus Centroid 


O,zo 


. - /T 

~X 

■6./7 



K 

^,J0 


<0.7 n 

~K 


2/ of 

/‘ 

/■n 



arc sec 
arc sec 
arc sec 

arc sec 


Date: August I, 1974 


C, A. Zanoni 

ZYGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZV30 

CERTIFICATE OF COMPLIANCE 
Item ; Cube Corner; LAGEOS - I^ase B 
Item I. D. No. ; 3 


Contract No, : T-2954 

Applicable Documenta; 

1) Drawing No.: 9118-1001 Rev. B (Zygo) 
Z) Specification: LAG-1 (Bendix) 

Specifications; 

1 ) Material 

(T-19 Suprasil 1 Special) 

2) Figure Tolerance 
Rl, R2, R3 ( ^/lO) 

R4 { X/8) 

3) Far Field Diffraction Patter'll 
(See attached photo) 

4) Wavefront Flatness of Each Sector 
(See attached Interferogram) 

5) Protective Bevels 

6) Physical Dimensions 

7) Workmanship 


J2K 

Qtj 

cP«' 


This is to certify that the cube corner, I. D. No. 
all the specifications and drawings of ghe Bendix 


3 


is in conformance with 


purchase order T-2954. 


Date: August I, 1974 



ZYGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZYGO CORPORATION 
T-G Interferogram 
Item No. : ^ J 
Contract No. : T-2954 
Cube Corner; LiAGEOS 
Phase B 

Date: August 1, 1974 

(Rl, R2 + R3) Chemically Silvered 


ZYGO CORPORATION 

Far Field Diffraction Pattern 

Item No. ^ 

Contract No. : T-2954 
Cube Corner: LAGEOS 
Phase B 

Date: August I, 1974 
Scale: 1.47 arc sec/mm 

Uncoated Surfaces 
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ZYGO 

DATA SHEET 

Item: Cube Corner; LAGEOS - Phase B 
Item I. D. No. 3 
Contract No» : T-2954 

Applicable Documents; 

1) Drawing No«: 9118-1001 Rev* B (Zygo) 

2) Specification: LAG- 1 (Bendix) 


Data ; 

1 ) Wavefront Deviation of each Sector 
(Sector 1 is at one o'clock. Count CW) 

X =632. 8nm Sector I 

Sector 2 
Sector 3 
Sector 4 
Sector 5 
Sector 6 


2) Dihedral- Angles 


RI-R2 

R2-R3 

R1-R3 


3) Diameter of Annulus Centroid 


n./r X 


>s~ 


JliJO 


O. J£> 

“X 

■ ZT, !6 

“'x 

O./d 

“X 


his f 

_ arc sec 

ho? 

_ arc sec 


_ arc sec 


_ arc sec 


.Date: August I, 1974 


ZYGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZM30 

CERTIFICATE OF COMPLIANCE 
Item : Cube Corner; LAGEOS - Phase B 
Item L D« No. : ^ 

Contract No. t T-2954 


Applicable Documents: 

1) Drawing No. : 9118-I00I Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 

Specifications : 

1) Material 

(T-19 Suprasil 1 Special) 

2) Figure Tolerance 
Rl, R2, R3 (^/lO) 

R4 ( X/8) 

3) Far Field Diffraction Patterh 
(See attached photo) 

4) Wavefront Flatness of Each Sector 
(See attached Interferogram) 

5) Protective Bevels '' 

6) Physical Dimensions 

7) Workmauahip 



This is to certify that the cube corper, L D. No. H is in conformance with 
all the specifications and drawings of ghe Bendix purchase order T-2954. 


Date: August I, 1974 



ZYGO CORPORATION 
Laurel Brook Road 
Middtefield, Connecticut 06455 
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ZYGO CORPORATION 
T-G Interferogram 

Item No. : ^ H 

Contract No. : T-2954 
Cube Corner: LAGEOS 
Phase B 

Date: August 1, 1974 

(Rl, R2 + R3) Chemically Silvered 


ZYGO CORPORATION 

Far Field Diffraction Pattern 

Item No. ^ 

Contract No. : T-2954 
Cube Corner: LAGEOS 
Phase B 

Date: August 1, 1974 
Scale: 1.47 arc sec/mm 
Uncoated Surfaces 
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ZXBO 


DATA SHEET 

Item ; Cube Corner; LAGEOS <- Phase B 
Item I. D. No. ; ^ 

Contract No. ; T-2954 

Applicable Documents; 

1) Drawing No, : 9118*1001 Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 


Data: 


1) Wavefront Deviation of each Sector 
(Sector I is at one o'clock. Count CW) 

X = 632. 8nm 


2) Dihedral' Angles 


3) Diameter of Annulus Centroid 


Sector 1 


X 

Sector 2 


\ ■ 

Sector 3 


\ 

Sector 4 

o. /r 

' X 

Sector 5 


X 

Sector 6 


^x 

RI-R2 

2.dr> 

arc sec 

R2-R3 

j-io 

arc sec 

R1-R3 

hVi 

arc sec 



arc sec 


Date; August 1. 1974 


0 

C. A. Zanoni 



ZYGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZY30 


CERTIFICATE OF COMPLIANCE 


Item! Cube Corner; LAGEOS - Phase B 

Item L D, No, ; 

Contract No. : T-2954 


Applicable Documents! 

1) Drawing No. 9118-1001 Rev, B (Zygo) 

2) Specification: LAG-1 (Bendix) 


Specifications: 

1) Material 

(T-19 Suprasil 1 Special) 

2) Figure Tolerance 
Rl, R2, R3 ( ^/lO) 

R4 ( x/8) 

3) Far Field Diffraction Patter'd 
(See attached photo) 

4) Wavefront Flatness of Each Sector 
(See attached Interferogram) 

5) Protective Bevels 

6) Physical Dimensions 

7) Workmanship 


c:>y{ 


This is to certify that the cube comer. I. D. No. 




is in conformance with 


all the specifications and drawings of ghe Bendix purchase order T-2954. 



Laurel Brook Road 
Middlefield, Connecticut 06455 

Date: August I, 1974 
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ZYGO CORPORATION 
T-G Interferogram 

Item No. : 

Contract No. : T-Z954 
Cube Corner: LAGEOS 
Phase B 

Date: August I, 1974 

(Rl, R2 + R3) Chemically Silvered 


ZYGO CORPORATION 

Far Field Diff ration Pattern 

Item No. 

Contract No. : T-2954 
Cube Corner: LAGEOS 
Phase B 

Date: August 1, 1974 
Scale: 1.47 arc sec/mm 
Uncoated Surfaces 
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ZiGO 


DATA SHEET 

i ■ 

Item ; Cube Corner; LAGEOS • Phase B 
Item L D. No. ; 

Contract No. ; T-2954 

Applicable Documents; 

1) Drawing No. : 9118‘-1001 Rev. B (Zygo) 

2) Specification; LAG«1 (Bendix) 


Data; 


1) Wavefront Deviation of each Sector 
(Sector 1 is at one o'clock. Count CW) 

X = 632. 8nm 


2) Dihedral Angles 


3) Diameter of Annulus Centroid 


Sector 1 

G,fO 

k 

Sector 2 

0.1^ 

k 

Sector 3 

6./ 6 

'k 

Sector 4 


“K 

Sector 5 


k 

Sector 6 


K 

R1-R2 

-2.6-) 

arc 

R2-R3 

Alio 

arc 

R1-R3 

// ^0 

arc 


Z7.f 

arc 


Date: August I, 1974 



Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZM30 

CERTIFICATE OF COMPLIANCE 
Item: Cube Comer; LAGEOS - Phaae B 
Item I. D. No. ; 

Contract No. : T-2954 

Applicable Documeotst 

1) Drawing No. : 9118-1001 Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 

Specifications : 

1 ) Material 

(T-19 Suprasil 1 Special) 

2) Figure Tolerance 
Rl, R2, R3 ( -^/lO) 

R4 ( X/8) 

3) Far Field Diffraction Pattern 
(See attached photo) 

4) Wavefront Flatness of Each Sector 

(See attached Interferogram) 

5) Protective Bevels 

6) Physical Dimensions 

7) Workmanship 







This is to certify that the cube corner, I. D. No. 




is in conformance with 


all the specifications and drawings of ghe Bendix purchase order T-2954. 


Date: August I, 1974 



ZYGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 
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ZYGO CORPORATION 
T-G Interferogram 

Item No. : h 

Contract No. : T-2954 
Cube Corner: LAGEOS 
Phase B 

Date: August I, 1974 

(Rl, R2 + R3) Chemically Silvered 


ZYGO CORPORATION 

Far Field Diff^ction Pattern 

Item No. ^ ^ 

Contract No. : T-2954 

Cube Corner: LAGEOS 
Phase B 

Date: August 1, 1974 
Scale: 1.47 arc sec/mm 
Uncoated Surfaces 
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ZK30 

DATA SHEET 

Item: Cube Corner; LAGEOS - Phase B 
Item L D. No« : 


Contract No» : T-2954 

Applicable Documents; 

1) Drawing No.: 9118-1001 Rev. B (Zygo) 

2) Specification: LAG-1 (Bendix) 

Data ; 

1) Wavefront Deviation of each Sector 
(Sector 1 is at one o'clock. Count GW) 

X ~ 632. 8nm Sector 1 

Sector 2 
Sector 3 
Sector 4 
Sector 5 
Sector 6 

2) Dihedral^ Angles 

V ^ R1-R2 

R2-R3 
RI-R3 


3) Diameter of Annulus Centroid 


0,fC 

\ 


X 

o./o 

\ 

P,/a 

X 

6. fd 

\ 

tr 

X 

LJ.0 

arc 

}, (TO 

arc 1 

J'/i 

arc 1 

19.H 

arc i 



2 YGO CORPORATION 
Laurel Brook Road 
Middlefield, Connecticut 06455 


Date: August I, 1974 



APPENDIX U 


LAGE OS, Thermal /Optical Test Data - 
Far-Field Diffraction Pattern Photographs 


NOTE: a) This data is identified by Test Number and 

Photograph Number; test conditions for 
each photograph are identified in Appendix R, 

b) The FFDI scale factor is 1.47 arc sec/mm. 
The centimeter scale provided on each page 
must be used for any length measurement. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiii|im|iiii|iiii|iiii|iiii|mi| 



Test No. f 

Retro; 

Photo No. > 
Exposure Time; 


Test No. 

Retro; ^ 

Photo No. 2 

Exposure Time; _ 


Test No. I 

Retro: ^ 

Photo No. 3 . 

Exposure Time: z s 


'/ZS'C S£C, 


V/ZSr sfc . 





LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


cm 


' 1 2 3 



Test No, / 

Retro: ^ 

Photo No. ^ 

Exposure Time: ^/B 

I 

u> 


Test No. £ 

Retro: ^ 

Photo No. £] 

Exposure Time: V/ 2 g" S€c 


Test No. ^ 

Retro: A 

Photo No. ^ 

Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,|iiii|iiii|iiil|lllt^iiii|iiii|iiii| 



Test No. 

! 

Test No. 

/ 

Test No. 

/ 

Retro: 

B 

Retro: 

B 

Retro: 

C 

Photo No. 

7 

Photo No. 

S 

Photo No. 

9 

Exposure Time: V/zs* 

Exposure Time: */3o 

Exposure Time: V/zx 





LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

.„|mi|iiii|im|iiii|iMi|nii|iiii| 

‘ 1 2 3 



Test No. 

2 

Test No. 

2 

Test No. 

z 

Retro; 


Retro: 


Retro: 


Photo No. 

/o 

Photo No. 

// 

Photo No. 

/z. 


Exposure Time; Exposure Time: V/zr s^c. Exposure Time; 


>/3 





LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

|iiii|nii|iiii|itii|iiii|iiii|iiii| 

‘ 1 O 



Test No. 

z 

Retro: 

A 

Photo No. 

i'i 

Exposure 

Time; '/feo 


Test No. 

2 


Test No. 

z 

Retro: 

A 


Retro: 

e 

Photo No. 


14- 

Photo No. 

iS 

Exposure 

Time: 

'//r sfc. 

Exposure Time: 






LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 



3 


.„|mi|iin|iiii|iiii|nii|iiii|iiii| 


a 

I 

■v] 



Test No. 

2 


Retro: 

B 


Photo No. 



Exposure 

Time: 

V&O SEC. 


Test No. ^ 

Retro: 6 

Photo No. j_7 

Exposure Time: ^/4 


Test No. ^ 

Retro: 6 

Photo No. 

Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiii|Mii|iiiiiiiii|mi|iiii|iiii| 
' 1 2 3 



Test No* 

z 

Test No. 

z 

Test No. 

2 

Retro: 

6 

Retro; 

C ' 

Retro: 

C 

Photo No. 


Photo No. 

zo 

Photo No. 

Zt 

Exposure Time: ^4 

Exposure Time: 

Vizs sec. 

Exposure Time: 

i/?o sec 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


.„|iiii|im|iiii|iiii|mi|iiii|iMi| \ 
12 3 



Test No. 

2 

Retro: 

c 

Photo No. 

22 

Exposure 

Time; '/4- 


Test No. 

z 

Retro: 

C 

Photo No. 


Exposure 

Time: '/io 


Test No. 

2 

Retro: 

c 

Photo No. 

2<4- 

Exposure 

Time; i/8 


'Ao 


1/8 sec 
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LAGEOS THERMAL/OPTICAL TESTS 
EAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


cm 





Test No., 

/r . 

Retro: 


Photo No. 

25- 

Exposure 

Time: 


Test No. 

iC, 

Test No. 

tc, 


Retro: 


Retro: 




Photo No. 
Exposure 


Photo No. 


27 

Time: ^/S‘co 

Exposure 
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Photo No. 



Exposure Time: Stc . 


Test No. 

// 

Retro: 

£ 

Photo No. 

/<£>? 

Exposure Time: 

>/,7.s sec. 


Test No. 

Retro: ^ 

Photo No. S 

Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


cm 


|lill|ilil|iiii|iiii|iiii|im|iiii| 



Test No. 

// 


Retro: 



Photo No. 


/i,9 

Exposure 

Time: 

‘/zsa ifc. 


Test No, 

// 

Retro: 

F 

Photo No. 

i70 


Exposure Time; 


Test No. 

// 

Retro: 

/S' 

Photo No. 

/ 7/ 


Exposure Time: 


C 


>/zra rgc 


i/g see. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,„|iiii|Mii|iin|iiii|im|im|iiii| 
' 1 2 3 



Test No* 

// 

Retro: 

P 

Photo No. 

nz 


Test No. 

// 

Retro: 


Photo No. 



Exposure Time: */ir sec- 


Test No. 

/f 

Retro: 

/s. 

Photo No. 



Exposure Time: 


Exposure Time: VzSo see. 


I/ft a sec. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,„|iiii|im|iiii|iiii|iiM|iiii|iiii| 
12 3 



Test No. 

/9 

Test No. 

/f 

Test No. 

'9 

Retro: 

D 

Retro: 

t> 

Retro: 

£> 

Photo No. 

ns" 

Photo No. 

n(0 

Photo No. 

ny 

Exposure Time: 

Exposure Time: 

'/25-0 sec. 

Exposure Time: 

1/4 a sec. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,„|iili|iiii|iiii|iiii|iiii|iiii|im| 



Test No. 

t9 

Retro: 

P 

Photo No. 

nB 

Exposure 

Time; >/iZT sec 


Test No. 

/9 

Retro: 

O 

Photo No« 

n9 

Exposure Time; 

Ve s-Rc. 


Test No. 

yf 

Retro: 

e 

Photo No. 

tQc 


Exposure Time; '/zfo 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 



Test No.. 


Retro: 

£ 

Photo No. 

t8t 


Exposure Time: _V£££_££^ 


Test No. 

if 

Retro: 

£ 

Photo No. 

/ 5 ^ 

Exposure Time: 

i/r 5cc 


Test No. 

tf 

Retro: 

£ 

Photo No. 

i8J 

Exposure Time: 

1 /( zr icc. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|liii|iiii|iiii|iiii|mi|iiii|iiii| 



Test No. 


Test No. 


Test No. 

>9 


Retro: 

£ 

Retro: 

F 

Retro: 

F 


Photo No. 

>84- 

Photo No. 


Photo No. 


i8<» 

Exposure Time; 

>/e sck. 

Exposure Time; 


Exposure Time: 

1 

/z.S<^ -Tf C 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiii|iiii|iiii|iiii|iiii|iiii|iiii| 
' 1 2 3 



Test No. 

/9 

Test No. 

/f 

Test No. 

/9 

Retro: 

/=• 

Retro: 

F 

Retro: 


Photo No. 

I8l 

Photo No. 

laa 

Photo No. 

/a 9 

Exposure Time: 

f/iS sec. 

Exposure Time: 


Exposure Time: 

l/lS S£C 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiii|im|iiii|iiii|iiii|iiii|iiii| 
12 3 



Test No, 

Test No. 


Test No. 

/Z 

Retro: 

Retro: 

D 

Retro: 

O 

Photo No. 

Photo No. 

t9 ( 

Photo No. 

1^2. 

Exposure Time; */Soo S€c 

Exposure Time: 

*/zs^c> sec 

Exposure Time: 

Vz JTo 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

.„|iiii|iin|iMi|iiM|iiii|iiii|iiiit 
12 3 



Test No, 

tz 

Retro; 

b 

Photo No, 

193 

Exposure 

Time: 


Test No, 

/Z 

Retro: 

O 

Photo No, 

i<94- 

Exposure Time: 

t //ZT sec. 


Test No. '_± 

Retro: ^ 

Photo No. 

Exposure Time: '/S srtc. 


a 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,m|l)ll|llll|llll|llll|llll|llll|MII| 
' 1 2 3 



Test No. 


Test No. 

tz 

Test No. 

/2. 

Retro: 

£ 

Retro: 

£ 

Retro: 

£ 

Photo No. 

/9C> 

Photo No. 


Photo No. 

/J8 

Exposure Time: 


Exposure Time: 


Exposure Time: 

l/iS SFc. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiil|iiii|mi|iili|iiii|iiit|iiii! 
' 1 2 3 



Test No. 

fZ 

Test No* 

/z 

Test No. 

/ z. 

Retro: 

£ 

Retro: 

£ 

Retro: 

£ 

Photo No* 

/f 9 

Photo No* 

2^0 

Photo No. 

2.0 i 

Exposure Time: 

'//zf -sec. 

Exposure Time: 

t/g xrc 

Exposure Time: 

S£C 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiii|iiii|iiii|iiii|iiii|iiit|iiii| 
12 3 



Test No. 

/z 

Test No. 

/z 


Test No. 

/z 

Retro: 


Retro: 

F 


Retro: 


Photo No. 

20Z 

Photo No. 


•203 

Photo No. 


Exposure 

Time: ^/zSc> Sfc, 

Exposure 

Time: 

Vs -rec 

Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,„|iiil|iiii|iiii|iiii|iiii|iiii|iiii| 
' 1 2 3 



Test No. 

n 

Test No. 

Test No. 

20 

Retro: 

p 

Retro: C^C/3. 

Retro: 

0 

Photo No. 

zosr 

Photo No, 2 O ^ 

Photo No. 

2^7 

Exposure Time: 

i/tT sec 

Exposure Time: 

Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

„|iiit|im|iMi|iiii|mi|ini|iiii| 

' 1 2 3 



a 


Te st No. 

Zo 

Test No. 

2o 

Test No. 2^0 

Retro: 

O 

Retro: 

/> 

Retro: ^ 

Photo No. 

2oS 

Photo No. 


Photo No. 2/0 

Exposure Time; '/Zfo SFc. 

Exposure Time: 

'/<&» sec. 

Exposure Time: 







-72 



Test No. 

Retro: 

Photo No. Z/Z ^ 

Exposure Time: Sfc . 


LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 



Test No. A 


Retro: 

O 

Photo No. 

Z f S 

Exposure Time: 

* /z T6 'S' ^ c 


,„|im|itii|iiii|mi|iiii|iiii|iiii| 



Test No. 


Retro: 

o 

Photo No. 

Z ! 

Exposure Time: 

'A 4 S£ C 


^ Mo. in A/oroseo 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

.„|iill|iiti|iiii|iiii|iiii|ini|iiii| 

' 1 2 3 



Test No. 

Test No. 

2o A 

Test No. 2 0 

Retro: O 

Retro: 

P 

Retro: ^ 

Photo No. 

Photo No. 

3/6 

Photo No. 2t y 

Exposure Time: sec. 

Exposure Time: 

I/s 

Exposure Time: see 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|IIII|IIII|IIII|IIII|IIII|IIM|IIII| 
' 1 2 3 



Test No. 


Retro: 

£ 

Photo No. 

Z/3 

Exposure 

Time: Vz So 


Test No. 


Retro: 

£ 

Photo No. 

Z/9 

Exposure Time: 

ViS sec 



Test No. 

ZaA 

Retro: 

€ 

Photo No. 

22a 

Exposure Time: 

!/, ze 


Vzsojec 





LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

‘ 1 2 3 



Test No. 

20/4 

Test No. 

Ze,/^ 

Test No. 

Z c> ^ 

Retro: 

£ 

Retro: 

f 

Retro: 

F 

Photo No. 

22/ 

Photo No. 

Z'Z z 

Photo No. 

2 2 3 

Exposure 

Time: Vd 

Exposure Time: 

*/zfo 

Exposure Time: 



a 


-4 

Ln 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|IIM|IIII|IIII|IIII|IIII|IIII|IIII| 
' 1 2 3 



Test No, 

2 0 A 

Test No. 


Test No. 

Retro; 

1= 

Retro: 

f 

Retro: ^ 

Photo No. 

ZZ4- 

Photo No. 

2zr 

Photo No. 2 2 

Exposure 

Time: •/& 

Exposure Time: 


Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|mi|iiii|iiii|iiii|iiii|iiii|iiii| 
' 1 2 3 



a 


Test No. 

/3 

Test No. 


Test No. 

13 

Retro: 

C/ii. 1 3. 

Retro: 

D 

Retro: 

o 

Photo No. 

22-7 

Photo No. 


Photo No. 


Exposure 

Time: Jtc 

Exposure Time: 

1 /2 STo 5 dr C 

Exposure Time: 

^/z So 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iill|iiii|iiii|iiii|iiii|iiii|iiii| 





Test No. 

/3 

Test No. 

/3 

Test No. 

/? 

Retro: 

D 

Retro; 

O 

Retro: 

D 

Photo No. 

230 

Photo No. 

Z3 1 

Photo No. 

23 2. 

Exposure 

Time: 

Exposure Time: 

i/tzs- sec. 

Exposure Time: 

t/S sec. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|liit|iili|iiii|ilii|iiii|iiii|iiii| 



Test No. 

^3 

Test No. 

/3 

Test No. 

f3 

Retro: 

£ 

Retro: 

B 

Retro: 

£ 

Photo No, 

233 

Photo No, 

■Z34- 

Photo No. 



Exposure Time; > /zso se. c. Exposure Time: */ 2 fe» SE c. Exposure Time: 


i/i r SBC. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,„|iiii|iiii|iiil|ilii|iiii|iiii|iiii| 
‘ 1 2 3 



Test No. 

ti 

Test No. 

^3 

Test No. 

/3 

Retro: 

£ 

Retro: 

£ 

Retro: 

£ 

Photo No* 

Z3C, 

Photo No. 


Photo No, 


Exposure Time: 

>/tzs se-c. 

Exposure Time: 

I//X Sfc. 

Exposure Time: 

Vzro S£d 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

‘ 1 2 3 



Test No. 

/3 

Test No. 

t3 

Test No. 

/3 

Retro: 

P 

Retro; 

F 

Retro: 

F 

Photo No. 

T37 

Photo No, 

2.^0 

Photo No. 


Exposure Time: 

l/ZSo 

Exposure Time: 

‘/3 se-c. 

Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

«„|im|nn|im|iiii|ini|iiii|iiii| 



Test No. 

/? 

Retro: 

A 

Photo No. 

z-*z 


Exposure Time: '/ 5£c 



Test No. 

2/ 

Retro: 

Cy4i. f S. 

Photo No. 


Exposure 

Time: '/roo 



Test No. 

Retro: ^ 

Photo No. 

Exposure Time: */zS'^ see. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

«„|iiii|im|iiii|im|iiM|Mii|iMi| 
12 3 



Test No. 

Z i 

Test No. 

2/ 

Test No. 

2 / 

Retro: 

D 

Retro: 

P 

Retro: 

D 

Photo No. 

2^S- 

Photo No. 

2.^ ^ 

Photo No. 


Exposure Time: se^c. 

Exposure Time: 

^ y jb & ^ w 

Exposure Time: s^<l 


sec. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|ilil|iiii|iiM|illi|ini|iiii|iiii| 



Test No. 

2 / 

Test No. 

2/ 

Test No. 

2/ 

Retro; 

D 

Retro: 

£ 

Retro: 

s 

Photo No. 

2^8 

Photo No. 

2^9 

Photo No. 

2^0 

Exposure Time: 

Exposure Time: «ec 

Exposure Time; 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


cm 





Test No. 2/ 

Test No. 

2/ 

Test No. 

Z / 

Retro: E 

Retro: 

E 

Retro: 

£ 

Photo No. 2 r/ 

Photo No. 


Photo No. 


Exposure Time: V/T 

Exposure Time: 

'//zr sec. 

Exposure Time; 

*/iS sec. 





U-86 


LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

12 3 



Test No. 

Z/ 

Retro: 

A 

Photo No. 


Exposure 

Time: see. 


Test No. 

Retro: ^ 

Photo No. 

Exposure Time: Vzso 


Test No. 2/ 

Retro: ^ 

Photo No. XS'Cp 

Exposure Time: Vg 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

‘ 1 2 3 



Test No. 2/ 

Re t r o; 

Photo No, 2 Sy 

Exposure Time: ^2 To 



Test No. 

2l 

Retro: 

F 

Photo No, 

2 re 

Exposure Time: 

i/ts sec. 



Test No, 

i4- 

Retro: 

CAc /e. 

Photo No, 


Exposure 

Time: '/saa sec. 





88 - 


LAGEOS fHERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

.„|iiiitiui|itit|iiM|mitim|iiii| 



d 


Test No. 

)4- 

Retro: 

o 

Photo No. 

2<0<^ 

Exposure 

Time: 


Test No, 


Retro: 

o 

Photo No. 

2<0/ 


Exposure Time: 


Test No. 

Retro: ^ 

Photo No. 2CfZ, 

Exposure Time: 


•/ZTo 


•/i,a sec 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiit|iiii|iiii|iin|mi|iiii|iiii| 



Test No. 

l4- 


Test No. 


Retro: 

D 


Retro: 

P 

Photo No. 


2i> ? 

Photo No. 

2C»4- 

Exposure 

Time: 

'/( 2 ? sec. 

Exposure 

Time: 


Test No. 


Retro: 

£ 

Photo No. 



Exposure Time; 


'/zro 
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JLAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


cm 





Test No. 


Retro; 

£ 

Photo No. 

266 


Exposure Time: ^ SM c, 


Test No. 


Retro: 

£ 

Photo No. 

2<*'7 

Exposure Time: 

*/tS sec. 


Test No, 


Retro; 

E 

Photo No. 

26 


Exposure Time: < //zr 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


cm 





C 


Test No. 


Retro: 

£■ 

Photo No. 

2^9 


Exposure Time: ssc 


Test No. 


Retro: 


Photo No. 

Zio 

Exposure Time: 

•/ 2 SO sec. 


Test No. 

Retro: ^ 

Photo No. ( 

Exposure Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


cm 


|iiii|im|iin|iiit|iiii|mi|^iiii| 



Test No. 

Re t ro: 

Photo No. 2’7‘Z 

Exposure Time: */<g sec. 


Test No. >_2l. 

Retro: ^ 

Photo No. ZTS 

Exposure Time: ' f ^ se c. 


Test No. 


Retro: 


Photo No. 


Exposure 

Time: 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,.|iiii|im|iiii|iiii|iiii|iiii|iiii| 



Test No. 

2Z 

Test No, 

22. 

Test No. 

2Z. 

Retro: 


Retro: 

o 

Retro: 

0 

Photo No. 

275- 

Photo No. 

2-7 6» 

Photo No. 

277 

Exposure 

Time: ‘/S‘ac S€c 

Exposure Time: 

sec 

Exposure Time: src 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|im|iiii|iiii|iiii|uii|mi|iiii| 
' 1 2 3 



Test No. 

2Z 

Test No. 

zz 

Test No. 

ZZ. 

Retro: 

D 

Retro: 

D 

Retro: 

t> 

Photo No. 

278 

Photo No. 


Photo No. 

Z90 

Exposure Time: 

'/a, a SEC. 

Exposure Time: 

'//zr se.c 

Exposure Time: 

Ys re.c. 




LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

' 1 2 3 



cj 

I 

vD 


Test No. 

22 

Retro: 

£ 

Photo No, 

28 1 


Exposure Time: Vzso 


Test No. 

22. 

Retro: 

£ 

Photo No. 


Exposure Time: 

'/zSo 


Test No. 

2Z 

Retro: 

£ 

Photo No. 

-ZSS 

Exposure 

Time: ViS s f 







LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

' 1 2 3 





Test No. 


Test No. 

zz 

Test No. 


Retro: 

£ 

Retro: 

£ 

Retro: 

A* 

Photo No. 

284- 

Photo No. 

Z8S' 

Photo No. 

Z S v> 

Exposure Time: 

5fC 

Exposure Time: 

1 /i r S£e: 

Exposure Time: 

*/<2 5‘w> 


I 

vO 

O 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iili|iiii|iiii|iiii|iiii|iiii|iiii| 
12 3 




Test No. 

22 

Test No. 

22 

Test No. 

-Z2. 


Retro; 

F- 

Retro; 


Retro; 


a 

Photo No. 

287 

Photo No. 

283 

Photo No. 

Z89 


Exposure Time: */zfo Exposure Time: V8 Exposure Time: '/zs^o 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiii|iiii|iiii|imiiiii|iiM|nii| 

12 3 



Test No. ^2 

Test No. 2 3 

Test No. 

23 

Retro: 

Retro: C/H^/3* 

Retro: 

O 

Photo No. 2*?o 

Photo No. 2-?/ 

Photo No, 


Exposure Time: 

Exposure Time: */Too 

Exposure Time: 

'/2SO 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|IIM|llll|llll|IIM|llll|llll|llll| 
12 3 



Test No. 

23 

Test No, 

23 

Test No, 

23 

Retro: 

D 

Retro; 

0 

Retro: 

0 

Photo No. 

2*? 3 

Photo No. 

294- 

Photo No. 


Exposure Time: ^/ZS'C> SBc. 

Exposure Time: 


Exposure Time: 

'/zr sec. 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

.„|iiii|im|iiii|iiiimii|iiii|iiii| 

12 3 



Test No. i 

Test No. 

23 

Test No. 

23 

Retro: O 

Retro: 

£ 

Retro: 

e 

Photo No. 2 y 

Photo No. 

297 

Photo No. 

292 

Exposure Time: 

Exposure Time: 

'/ 2 To sec 

Exposure Time: 






LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

' 1 2 3 



Test No. 

'Z '5 

Retro; 

£ 

Photo No. 


Exposure 

Time: '//-T 


Test No. 


Retro: 

£ 

Photo No. 

3 ^ 


Exposure Time: V/z r 


Test No. 

23 

Retro: 

£. 

Photo No. 



Exposure Time: < sBc. 


o 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiii|iiii|im|iiM|iiii|iiii|iiii| 
12 3 



c 


Test No. 

23 

Retro; 

f 

Photo No. 

Z 


Exposure Time; */2 go i€ C. 


Test No. 

23 

Retro: 

F 

Photo No. 

30 3 

Exposure Time: 

•/zSa t 


Test No. 

Retro: ^ 

Photo No. 3o4- 

Exposure Time; 





LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|lill|iiii|iiii|iiiijmi|iiii|iiii| 



Test No. 

zz 

Test No. 

23 

Test No. 

24- 

Retro; 

p 

Retro: 

p 

Retro: 

A 

Photo No. 

SoS- 

Photo No. 

3 a is 

Photo No. 

3ay 

Exposure Time: sec. 

Exposure Time: 

!/,s se<~ 

Exposure Time; VZS^ 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

.„|mi|iiii|iiii|iiii|iiii|ini|iiii| 





Test No. 

24- 

Test No. 

24 

Test No. 

24 

Retro: 

A 

Retro: 

A 

Retro: 

A 

Photo No. 

3o8 

Photo No. 

3»9 

Photo No. 

y/o 

Exposure Time: S^c 

Exposure Time: 

•/a 

Exposure Time: 

‘/2S0 




SOI- 


LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

,„|iiil|iiii|iiii|iiii|iiii|iiii|iiii| 



Test No. 

24- 

Retro: 

A 

Photo No. 

3// 

Exposure 

Time: V5o 


Test No. 

24 

Retro: 

e 

Photo No. 

3/Z 

Exposure Time: 

'/zsra S’ec. 


Test No. 

24- 

Retro; 

3 

Photo No. 

y/3 


Exposure Time; *//zS" S£-c . 


a 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR-FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 

.„|iiii|nii|iiii|iiii|im|iiii|iiii| 

12 3 



a 


Test No. 

Test No, 

Z4^ 

Test No. 

24- 

Retro: B 

Retro: 

B 

Retro: 

6 

Photo No. 

Photo No. 

3i<r 

Photo No. 


Exposure Time: src^ 

Exposure Time: 

'/rST£> 

Exposure Time: 

'/3* 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 



Test No. 

2-f 

Retro: 

C 

Photo No. 

3f7 


Exposure Time: 



Test No. 


Retro: 

C 

Photo No. 

3/S 

Exposure Time: 

>/zsra i-ft 


,„|iiii|im|iiii|iiii|iui|iiii|im| 



Test No. 


Retro: 

C 

Photo No. 

3/‘? 

Exposure Time: 

t/B j'/fc 
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LAGEOS THERMAL/OPTICAL TESTS 
FAR- FIELD DIFFRACTION PATTERN 
PHOTOGRAPHIC OUTPUT - FFDI 


,„|iiii|iiii|iiii|ilii|iiii|iiii|iiii| 
' 1 2 3 



Test No. 2-^ 

Test No. 

2-^ 

Test No. 

Retro: ^ 

Retro: 

c 

Retro: 

Photo No. 320 

Photo No. 

32 / 

Photo No. 

Exposure Time: '/ZS'o sec 

Exposure Time: 

i/Q seo 

Exposure 
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VIBRATION TEST PROCEDURE FOR 



1- 0 OBJECTIVE 

THE PURPOSE OF THE TEST IS TO VERIFY THE STRUCTURAL 
INTEGRITY OF THE LAGEOS TEST ARTICLE WHEN SUBJECTED 
TO THE SPECIFIED QUALIFICATION LEVEL VIBRATION EN- 
VIRONMENTS. SUBSEQUENT TO VIBRATION, THE TEST 
ARTICLE WILL BE VISUALLY INSPECTED FOR DAMAGE 
(CHIPS, CRACKS, DEFORMATIONS, FRACTURES, ETC.) 
THEREAFTER, OPTICAL TESTS WILL BE CONDUCTED TO 
DEMONSTRATE THAT THE VIBRATION TESTING DID NOT DE- 
GRADE OPTICAL PERFORMANCE. SUCCESSFUL COMPLETION 
OF VIBRATION, INSPECTION, AND OPTICAL TESTS WILL 
ESTABLISH THAT THE LAGEOS DESIGN MARGINS ARE 
SUFFICIENT TO INSURE A HIGH DEGREE OF CONFIDENCE 
IN THE LAGEOS CAPABILITY TO SURVIVE THE LAUNCH 
VEHICLE DYNAMIC LOADS. 


2. 0 APPLICABLE DOCUMENTS 

LAGEOS- 14 (REV. B) "LAGEOS PHASE B THERMAL/ 

OPTICAL/VIBRATION ANALYSIS 
AND TEST PROGRAM" 


V-2 



VIBRATION TEST PROCEDURE FOR 
THE LAGEOS TEST ARTICLE 


3 



DOM VIBRATION TESTING - AUTOMATIC 
EQUALIZER/ANALYZER SYSTEM 


STM-1011 "SETUP AND OPERATIONS PROCEDURE 

FOR SINE VIBRATION TEST" 

3. 0 PARTICIPANTS REQUIRED 

ENVIRONMENTAL/QUALITY TEST CONDUCTOR 
LAGEOS ENGINEERING REPRESENTATIVE 
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KO. 

KEV. NO. 


rP2374457 

w 

VIBRATION TEST PROCEDURE FOR 



THE LAGEOS TEST ARTICLE 

PACE 4 

Of , 

(9 

DATE 


4. 0 EQUIPMENT REQUIRED 


ITEM 

iTTPrt A7 »|q»j fiYfiTEM 

MANUFACTURER 

PART NO. 
OR MODEL 

7 AO 

^SERIAL 

NO. 

1 o /-a A 

*CALIB. 

DATE 

TIT / a 

TEST FIXTURE - LAGEOS 

BXA 

. 2374456 

n/a 

n/a 

RECORDER, X-Y 

MOSELEY 


/ocyo 


LOGARITIMC CONVERTER 

MOSELEY 

&>:>P 


-7*/ 

LOGARITHMIC CONVERTER 

MOSELEY 



of-t 

ACCELEROMETER 

ENDEVCO 

2221 



EXCITER CONTROL 

LING 

SCO-100 



TRMS VOLTMETER 

B&K 

2409 


y-fT-y 

TAPE RECORDER 

SANBORN 

3900 

I3.^y 

/a-U-lf 

CHARGE AMPLIFIER 

ENDEVCO 

2614C 


//tP-y 

EQUALIZER/ANALYZER 

LING 

ASDE-80 



LO-PASS FILTER 

LING 

LP-10 



DYNA-MONITOR 

ENDEVCO. 

2702 

CX3T 

d%€>7-?y 

DYNA-MONITOR 

ENDEVCO 

2702C 

jUcT 

54DEO 

*TQ_BE COMPLETED PRIOR TO TESTING. EQUIPMENT SUBSTITUTIONS 

and ADDITIONS SHALL BE LIST^ BELOW. 








o^r-fjy 



'7^ 



. y' / 




f 

VieumtahJ Si6T£M 

MB 

C-/0 

H1H 

l^/B 


#' 
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VIBRATION TEST PROCEDURE FOR 

THE LAGEOS TEST ARTTnT.tr> »Ar.B 5 



5- 0 TOIiERANCES AND CONTROLS 

THIS PROCEDURE UTILIZES ENVIRONMENTAL LABORATORIES 
STANDARD TEST METHODS FOR OPERATION OF FACILITY AND 
INSTRUMENTATION EQUIPMENT. 


5. 1 


MONITORING TOLERANCE 

INSTRUMENTATION DEVICES OR SYSTEMS SHALL BE CALI- 
BRATED SO AS TO PROVIDE MONITORING ACCURACIES AS 
FOLLOWS: 


2L* 

VIBRATION DISPLACEMENT: 

±5% 

b. 

VIBRATION ACCELERATION: 

±3% 

c. 

VIBRATION FREQUENCY: 

±2 HZ, 5 TO 40 HZ 



± 5%, ABOVE 40 HZ 


CONTROL TOLERANCE 

THE MAXIMUM ALLOWABLE VARIATION IN THE CONTROL 
OF THE SPECIFIED LEVELS DURING VIBRATION TESTING 
SHALL BE; 

VIBRATION AMPLITUDE: SINUSOIDAL ±10% 

RANDOM PSD ± 3 DB 
RANDOM G-RMS± 10% 

V IB RATION FREQUENCY: ±ZHZ, 5 TO 40 HZ 

± 5%, ABOVE 40 HZ 
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VIBRATION TEST PROCEDURE FOR 


^atospace 

THE LAGEOS TEST ARTICLE 

i*Ace ^ OF 

Systoiiis Division 

tP 

DATE 


THESE TOLfERANCES APPLY TO THE CONTROL OF THE 
INPUT TO THE SPECIMEN AS MONITORED WITH A SINGLE 
ACCELEROMETER. THE SWEEP RATE FOR SINUSOIDAL 
VIBRATION MAY BE REDUCED NEAR THOSE FREQUENCIES 

WHERE THE TOLERANCE BECOM^:S DIFFICULT TO MAIN- 

\ 

TAIN IN ORDER TO ALLOW THE SERVO TO RESPOND. 

5. 3 OVER-G CUT-OFF AND NO SIGNAL DETECTION 

PRIOR TO THE START OF EACH TEST, THE OVER "G" CUT- 
OFF SHALL BE SET AT 50% OVER THE MAXIMUM SPECIFIED 
LEVEL AND ITS OPERATION VERIFIED BY SIGNAL INJECTION. 

THE NO-SIGNAL DETECTOR OPERATION WILL BE VERIFIED 
AT THE START OF THE TEST FOR RANDOM AND SINUSOIDAL 
LEVELS WITHOUT THE TEST ITEM INSTALLED. 

BOTH WILL BE RESET FOR SINUSOIDAL AND RANDOM AS 

ft 

REQUIRED. 

6. 0 TEST LEVELS 

PERFORM THE FOLLOWING VIBRATION TESTS. THE AXES 
MAY BE TESTED IN ANY ORDER, AND THE SEQUENCE OF 
THE RANDOM AND SINUSOIDAL SHALL BE DETERMINED BY 
THE QUALITY TEST CONDUCTOR. 
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NO. 




TP23V44^7 

^Bj 


VIBRATION TEST PROCEDURE FOR 
THE LAGEOS TEST ARTICLE 

. Ql 

7 

PACE ^ 

OF 

arospace 
Systems Division 

DATE 


6. 1 SINUSOIDAL VIBRATION 


THE REQUIRED SINUSOIDAL VIBRATION LEVELS (SHOWN 
IN FIGURE 1) ARE: 


FREQUENCY RANGE 

LEVEL 

5-12 HZ 

0. 3 IN. DBL. AMPL. 

12-16 

2. 3 G-PEAK 

16-22 

6. 8 G-PEAK 

22-200 

2, 3 G-PEAK 

200-2000 

5. 0 G-PEAK 

ONE SWEEP (5-2000 HZ) IS REQUIRED PER AXIS, DEFINED 

IN FIGURE 2, AT A SWEEP RATE OF 2 OCTAVES PER 

MINUTE. 


RANDOM VIBRATION 


THE REQUIRED RANDOM VIBRATION LEVELS (SHOWN IN 

FIGURE 3) ARE: 


FREQUENCY RANGE 

LEVEL 

5-300 

+3 DB/OCT 

300-2000 

0. 05 G^/HZ 


* 
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Frequency * Hz 


FIGURE 1 









2 A 

€t ( \ 
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VIBRATION TEST PROCEDURE FOR 
THE LAGEOS TEST ARTICLE 




Y - axis control 
accelerometer 
location 

X - axis control 
accelerometer 
location 



(o) / 


LAGEOS Test 
Afticle 
P/N 2374464 


LAGEOS Test 
Fixture 
P/N 2374456 








Z - axis 
Control 
Accelerometej 
location 


page is 


— 3-/8 - 24 ONF X 1 3/4, 6 places , torque 17+2 ft. lb, 
1/4-20UNCX1 1/2, 6 places, torque 45 4 5 in ib. 


FIGURE 2 





Power Spectral Density - Q'^/cpi 



RANDOM VIBRATION SPECTRUM 











NO. REV. NO. 


TP2374457 X c 

VIBRATION TEST PROCEDURE FOR 


THE LAGEOS TEST ARTICLE 

PACE _L1_ OP 

(i!> 

DATE 


THESE LEVELS WILL BE MAINTAINED FOR A DURATION 
OF 2. 0 MINUTES FOR EACH AXIS DEFINED IN FIGURE 2. 
THE CORRESPONDING ROOT-MEAN-SQUARE ACCELERA- 
TION IS 9. 6 G. 


7.0 


7. 1 


7. 2 


7.2. 1 


7 . 2.2 


7. 2. 3 


7. 2.4 


TEST PROCEDURE 

VERIFY PROPER NO-SIGNAL DETECTOR OPERATION. 

1 / 

X Y Z 


INSTALLATION 

REMOVE THE COVER AND INSTALL THE LAGEOS TEST 
ARTICLE ON THE VIBRATION FIXTURE USING SIX 1/4- 
20UNC-2A BY 1 1/2 IN SCREWS WITH WASHERS. 

REPLACE THE LAGEOS COVER. - 

INSTALL THE VIBRATION FIXTURE ON THE VIBRATION 
EXCITER USING SIX 3/8-24UNFBY 1 3/4 IN. SCREWS WITH 
WASHERS. 

X Y Z 

ATTACH THE CONTROL ACCELEROMETER ON THE VIBRA- 
TION FIXTURE PER FIGURE 2. 

X Y Z 
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7.2. 5 


7.3 


j 

NO. RCV. NO. 


TP2374457 X 'T 

VIBRATION TEST PROCEDURE FOR 
THE LAGEOS TEST ARTICLE 

PACE ^ 2 rtP 


OATC , 


PHOTOGRAPH THE TEST SET-UP AND ATTACH PHOTO- 
GRAPH TO DATA LOG. ^ 

“X Y ~ 

ADJUST THE NECESSARY EQUIPMENT PER STM 1011 TO 
apply THE SINE VIBRATION OF FIGURE 1. 


y- 




7.4 


SET THE OVER "G*' CUTOFF TO 10. 2 G-PEAK AND VERIFY 
ITS OPERATION BY SIGNAL INJECTION. 

^ 


7. 5 


REMOVE THE COVER AND APPLY THE SINUSOIDAL VIBRA- 
TION OF FIGURE 1. RECORD THE CONTROL ACCELERO- 
METER SIGNAL. ATTACH X-Y RECORDING TO DATA LOG. 

' ^ ^ 


7.6 


7.7 


VERIFY ACTUAL LEVELS ARE WITHIN SPECIFICATION 

LIMITS. (NOTE: X-Y RECORDING FOR REFERENCE ONLY 

BELOW 20 HZ. ) i/^ ^ 

~X Y 

VISUALLY INSPECT THE CCR AND MOUNT FOR DAMAGE 

Z 


(WITHOUT DISASSEMBLY). REPLACE THE COVER. 


\\ 




arospace 
Systems Diviskm 



7. 8 ADJUST THE NECESSARY EQUIPMENT PER STM 1010 TO 

APPLY THE RANDOM VIBRATION OF FIGURE 3. 

X Y Z 


7.9 


SET THE OVER "G” CUTOFF AT 14. 4 RMS AND VERIFY ITS 


OPERATION BY SIGNAL INJECTION. 


7. 10 REMOVE THE COVER AND APPLY THE RANDOM VIBRATION 

OF FIGURE 3 FOR 120 SECONDS. RECORD THE CONTROL 

ACCELEROMETER SIGNAL. ATTACH X-Y RECORDING TO 

THE DATA LOG. i/ ^ ^ 

X Y Z 

7. 11 VERIFY ACTUAL LEVELS ARE WITHIN SPECIFICATION 

LIMITS. j;! y 

X Y Z 


7.12 VISUALLY INSPECT THE CCR AND MOUNT SYSTEM FOR 

I 

DAMAGE (WITHOUT DISASSEMBLY). REPLACE THE COVER. 

y u/ 

X Y Z 

7. 13 REMOVE THE FIXTURE FROM THE EXCITER. 

y 

X Y Z 
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NO. RCy. NO. 


TP23^74457 X ?. 

VIBRATION TEST PROCEDURE FOR 
THE LAGEOS TEST ARTICLE 

PACE 14 OF 

(S> 

DATE 


7. 14 


REPEAT PARAGRAPHS 7. 1 THROUGH 7. 13 FOR THE NEXT 
DESIRED AXIS. 


7, 15 REPEAT PARAGRAPHS 7. 1 THROUGH 7. 13 FOR THE FINAL 

AXIS OF VIBRATION. 

7. 16 REMOVE THE MOUNTING SCREWS AND WASHERS AND 

REMOVE THE LAGEOS TEST ARTICLE FROM THE VIBRA- 
TION FIXTURE. ly" 

7. 17 REMOVE CCR "E" FROM THE TEST ARTICLE AND VISUALLY 

INSPECT FOR DAMAGE. 


7. 18 


few.*! 


REPLACE CCR "E” IN THE Q = 100 DEG. ORIENTATION 
(REF. DWG. 2374458). TORQUE #2-56 UNC SCREWS (3) 
TO m. LB. 




8 . 0 


DATA SHEETS 

a) INSERT G-PEAK VS. FREQUENCY PLOTS (SINUSOIDAL) 

b) INSERT PSD PLOTS (RANDOM) 

c) LIST FAILURES OR OUT-OF-TOLERANCE CONDITIONS 

d) ATTACH TEST SET-UP PHOTOGRAPHS OF EACH AXIS 

e) ATTACH ADDITIONAL DATA SHEETS AS REQUIRED. 
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^AxfS 


^ Ax* s 


X Ax* s 
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SYSTEMS TEST DEPARTMENT 


VIBRATION LEVELS 


(9 


Test Item: 
Test Date: 








CciT 


Serial Number: 
Input Axis: 
Response Axis: 



Frequency - Hz 


SYSTEMS TEST DEPARTMENT 


TR 

Figure 




m 

g 

Q 

u 

« 

a 

(0 

o 

Ok 


RANDOM VIBRATION SPECTRUM 


fe) 


Test Item: Cas*os •^sr 
Te«D»t.: 


o. 

o 


001 


0001 





BOOO 


Frequency - Hz 


440-13A 
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SYSTEMS TEST DEPARTMENT 


Figure 


RANDOM VIBRATION SPECTRUM 


Test: ^ 

Test Item: £./fepef>j- “TiTr Aertfcf 
Test Date; 




.0001 


100 200 
Frequency. - Hz 


SOOO 


440- 13 A 
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Acceleration - g peeJc 


SYSTEMS TEST OCPAHTMENT 


TR 

FIGURE 


VIBRATION LEVELS 



Tect Item: 


Serial Number: 
Input Axis: 
Response Axis: 



Frequency - Hz 


440-8 A 
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SYSTEM TEST OEPAftTMENT 


TR 

FfCURE 


VIBRATION LEVELS 





Serial Number: 
Input Axis: 
Response Axis: ' 


inn 



Frequency - Hz 


440-8 A 
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Power Spectral Density - g^/cps 


SYSTEMS TEST DEPARTMENT 


TR 

Figure 


RANDOM VIBRATION SPECTRUM 




Frequency - Hz 


440-13A 
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QUALITY ASSURANCE DEPT, 
TEST DISCREPANCY REPORT 


i 

BSQfSiillSlHH 

I 

n 

1 

HR 

4 

4 

OI 

fVAME OF TEST 

^\i\z\^tr\i\e\Ak 

ESCRlPnON OF ANQMAIY 

J 

U 

u 

LL 

I 

99150 



PaDO- 


-of - 







Ml I 

LOC. IPARANO. 

Z 7 A4 


SERIAL NO. 





WO. DAY YR 


PART NO. 


rM 


REV 


CB c /^€ 9 T£. p 

^APJAetASr 

THt CCi^AJ /TRC* <L^c$OA> !S£ 


ofo r/f£ 

T/fe T/fB €fAJ^ 
Tftm ^AJ 


UPR 


SUMMARY OF TROUBLESHOOTING/RESOLUTION 



fW^0U£ ££reP£B£t£CTC9^ fiPP fA^SPBcT 

fCit ^€fT£ F£oF££ 


TEST 

OPERATOR 


0XA FACILITY 
DEFECT 


TEST 

SET-UP 


TEST 

PROCEDURE 


CODE 

k»l?l 


CONTRACT- 

PURCHASED FUNCTIONAL TEST EQUIP. 


TEST FIXTURING DESIGN 
ERROR 


FACILITY OPERATION 
PROCEDURE ERROR 


HARDWARE DISCREPANCY 
,t rnW¥€i R iHiB l UU I Q ** 


OTHER (EXPLAIN)- 


(ENTER ONE OF THE ABOVE) 
RWK OR 


CAUSE OF ANOMALY: 


CLASSIFICATION OF DEFECT 


REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 


CH 

CRITICAL s 

MA 

MAJOR 

Ml 

MINOR 

PA 

PAPERWORK 


ejco 

ih 


CODEl 


iQD 


DISCREPANCY 

REPORT 


WORK 

REQUEST 


CHANGE 
REQUEST 
PI RECTI VE 
TEST 
DISCREPANCY 

report 


RR 


CT 


OT 


REPAIR 

EQUIP. 


CONTINUE 

TEST 


OTHER 

EXPLAIN 


(ENTER IN BLOCK 


LOCATION COOES (ENTER IN BLOCK 63 ABOVE) 

CT ^ COMPONENT TEST LAB 
SA*^ SUBASSEMBLY TEST LAB 
ET - experiment TEST LAB 
ST » SYSTEM TEST LAB 
TL- TRANSMITTER LAB 
PL “ P.S.E. LAB 


THERMAL-VACUUM LAB 
VIBRATION LAB 
CALIBRATION LAB 
EMI/SCREEN ROOM 
CLIMATIC CHAMBER 
high BAY AREA 
OUT OF PLANT 
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10 , 0 


TEST DISCREPANCY REPORT LIST 
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THE ABOVE LISTED ITEM HAS BEEN TESTED AND WIT- 
NESSED IN ACCORDANCE WITH THE FOREGOING PROCilEDURE. 
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